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INTRODUCTION

This plot package is designed to read files of geochemical data stored
in magnetic tape cartridges, perform various computations, and provide
both graphical and numerical output of the data using a Tektronix Model 4051
interactive graphics computer. These plot routines were designed for a
specific data set (Honolulu Series Lavas), but they can be easily adapted
to different suites, provided that a particular data format is maintained.

The purpose of this report is to describe: 1) the use of the plot
programs using data for the Honolulu Series Lavas (HSL), 2) the preparation
of additional files of data from different rock suites, and 3) the modifica-
tion of the existing programs for generating the same plots for other data
sets.

Data Storage

Petrochemical data are entered directly onto the Tektronix data tape
according to a particular format which permits easy editing of the data. The
"Data Loader" program was designed to be interactive so that the user, with
little programming background, can modify the a1gofithms to suit data sets
of various sizes.

Plot Routines

The plot package consists of two parts. The first is a "Bootstrap"
program which initializes all variables according to the user's specifica-
tions, reads the data file, and lists all available plot routines. The user

.then selects the preferred plot format. At this point the appropriate plot
:?ubprogram is appended to the "Bootstrap" program; this constitutes the
second part of the plot package. Portions of the bootstrap program which
are no longer needed are automatically deleted in order to minimize the

amount of memory space required during program execution.
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After the specific plot routines or calculations have been executed,
the user may either keep the subprogram in the memory buffer to generate
additional plots (using the same subprogram), or may request a different
plot routine. In this event, system control reverts back to the bootstrap
program, which then loads a new plot subprogram into the memory buffer. It
is not necessary to reload the data tape when changing plot formats.

Qutput

Fine quality X-Y and ternary plots of petrochemical data are generated
on a Tektronix peripheral unit. In addition, hard copy of numerical data,
such as averages and standard deviations of major oxide and trace element
ratios, may be obtained using a high-speed line printer, which is usually
interfaced with the Tektronix system*.

Further Instruction

Several excellent references are available concerning the use of the
Tektronix system as both an interactive BASIC computer and high quality,
versatile digital plotter. It is suggested that the user familiarize
himself/herself with the essentials of the Basic programming language and the
elements of graphics computing using the Plot 50 Graphics System Tutorial
Program of the System Software Tape. This tape is found in the back of the
Tektronix 4051 Graphics System Operators Manual. A1l error messages are coded
numerically and are fully described in the back of the Operators Manual. Some
additional useful Tektronix resources are:

(1) Plot 50 - Introduction to Programming in BASIC.

(2) Plot 50 - Introduction to Graphic Programming in BASIC.

- (3) Instruction Manual for Use of Peripheral Plotting Device.

* Note that not all Tektronix 4051 graphics systems are equipped with a high-speed
printer. Some use thermafax copiers instead, which provide a photocopy of
the information (or graphics) displayed on the screen.
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SETTING UP THE PROGRAMS

The high cost of the Tektronix data tape cartridges precludes their
being copied and mass-distributed. Therefore, prospective users must set up
their own program tapes, using the program listings supplied with the docu-
mentation. Detailed instructions for preparing the tapes are given below.

Initializing the program tape

An entire blank cartridge will be required to store all of the programs
in this package. The user must allocate sufficient blocks of space on the
tape for each of the plot subprograms.

To set up space for the first program (data loading routine), the user
first types "find 0", and then, after the tape drive has stopped, "mark
1,19200". The "Busy" 1light will be illuminated while the space is being
allocated.

Space for the second program is allocated by typing "find 2", followed
by "mark 1,5632". Again, the busy light will be on momentarily while the
tape is being marked. No computing can be done during this period.

The procedure for space allocation for the remaining programs is essen-
tially the same. The following outline gives the amount of space (in bits)

which must be set aside for the rest of the programs in the plot package:

Program 3 - 23552
Program 4 - 24320
Program 5 - 24064
Program 6 - 25600
Program 7 - 26624
Program 8 - 25344
Program 9 - 25600

" !! ,,

Program 10 - 18176
Program 11 - 6656
Program 12 - 13312



After the tape has been properly marked, it is ready to be programmed.
Each program has been listed in the last section of this documentation. The
programs should be copied into the tape as they appear in the listing. They
should be entered in the tape in the order of their appearance %n the docu-
mentation.

To store the first program in the plot package, after the tape has been
properly marked, the user types in the complete coding, then "find 1",
followed by "save". The "Busy" and I1/0" lamps will be illuminated while the
program is being copied from the memory buffer onto the tape. As soon as
the lights are extinguished, the transfer is completed and the user may then
add the next program in the series. To add the second program, the user
first types in the entire listing for that program, then "find 2", followed
by "save".

This same procedure is followed for the remaining programs. Complete

listings for all of the programs in the plot package are contained in the

following pages:

", H .

Program # Pages (for 1istings)
1 35 - 39
2 40 - 41
3 42 - 47
4 48 - 53
5 54 - 59
6 60 - 65
7 66 - 71
8 72 - 77
9 78 - 83
10 84 - 87
11 88 - 89
12 90 - 92



LOADING DATA

Once the program tape has been assembled, the user must load petrochemical
data onto a separate tape. Sufficient space must be allocated on the data
tape to store a matrix of 41 elements by 45 or fewer samples. in general,
about 50,000 bits are required to store a matrix of this size. In order to
prepare the data tape to store a matrix of this size, the user first types
“find 0" , followed by "mark 1,30000". Less data space needs to be allocated
when fewer samples are to be included.

The first program in the plot package has been designed to load the data
type in an interactive manner. The user accesses it by simply pressing the
"Autoload” button after the program tape has been inserted. Within a few
seconds the following message will appear on the screen:

Do you want to load data (A) or generate plots (B)?
Type 'A" or 'B’.

By typing "A", followed by a carriage return, the user enters the data

entry mode. Typing "B" instead would replace the data loading program with

the plot package bootstrap program. This cannot be used, however, until some

data have been entered onto the data tape.

After the user has decided to load data, the following message will
appear on the screen:

How many samples do you have?

This number determines the size of the matrix which will be used in the plot
'package. The number of samples should not be greater than 45. The next
Egessage the user receives will be:
= Do you want instructions (yes or no)?

If the user responds affirmatively the following message will be printed on

the screen:

DATA WILL BE LOADED ONE ELEMENT AT A TIME, starting with 5102,
You will insert elemental data for each sample. For example,
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if you have 30 samples, you will firset provide 30 values for
5102, then for Al203, ete. The name of the element will appear
at the top of the screen. The sample number will appear at

the left side of the screen, followed by a question mark. Print
the amount of the element present in that particular sample

(wt. percent for major elements, ppm for trace elements) and
then hit "return”. If a value i8 not available for a particular
sample, type '-1'. However, if a particular element was not
analyzed in the data set, type '-2'. The program will not ask
for additional entries for that element--it will instead request
data for the following element.

Had the user not chosen to receive program instructions, the above message
would have been skipped. However, all users will receive the following

instructions:

This program will wait until you insert the data tape. . .

Hit "return" to continue with the program:

INSERT DATA TAPE.
The properly marked data tape is then inserted into the slot, followed by
a carriage return. As soon as this is done, the following message will
appear:

File number where data are to be stored?

If the data are to be stored in the first marked section of the data tape,
the user types "1" followed by a carriage return. The following message
will then appear:

If a value for a particular element ig not available in a given
sample, type '-1' when data for that sample are requested. If
values for a particular element are lacking in the entire data

gset, type '-2' when a value for the first sample is requested.
If you want to change the previous data entry, type '3'.

After this message is received actual data loading can begin. The user will

enter data starting with Si02 and ending with Mg# (100+(Mg/(Mg + Fe))), one
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sample at a time. The request for a data entry for Si02 will appear on the

screen in the following format:
5102 SAMPLE # 1 222

The user simply types in the appropriate value next to the quesiibn mark,

followed by a carriage return. Data for the next sample is then requested:
51202 SAMPLE # 2 2?2?

After Si02 data for all samples have been supplied, values for the next

element will be requested:
Al203 SAMPLE # 1 272

If no value is available for A1203 in sample #1, the user types -1. If A1203
was not analyzed in the data set, the user types -2. No additional A1203

values will be requested. For example:

Al203 SAMPLE # 1 ?2? (-2)

Fe203 SAMPLE # 1 2?27

Since the user typed -2, no further A1203 values were requested. The program
requested data for the next element instead (in thié case, Fe203).

In order to facilitate text editing, the user may change a previous
entry by typing -3 when a value for a particular sample is requested. For
example, if the user inadvertently specified an Fe0 value of 435.67 for
sample #2, he or she may correct this by typing -3 when data for sample #3

are requested. For example:

N FeO SAMPLE # 1  ?7? (11.34)

- FeO SAMPLE # 2 777 (435.67)
Fe0 SAMPLE # 3  22? (-3)
FeO SAMPLE # 2 222 (9.45)

Note that the user has substituted a correct value for sample #2. The pro-

gram will then resume as before, and request data for sample #s 3, 4, 5, etc.
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After data for all 41 elements have been supplied, the user will have

the option of having his/her data listed on the line printer:

Would you like a listing of your data? (type yes or no).

If the user responds affirmatively, he or she will get the following message:

Turn on line printer -- hit "return" to continue.

As soon as this is done, a table of values for each sample will be generated
on the Tine printer. It may take considerable time for this to be completed,
depending on the number of samples the user specified.

After the table is printed the user will then be given the opportunity
to make corrections in the data before they become stored on the tape. This
same option is available to the user who did not request a listing of his/her
data. The following message will appear on the screen:

Do you need to make any corrections in the data? (type yes or no).

If the user types "no", he or she will get the following message:
Data loading and editing completed. Values will be loaded émto

the tape.

The "Busy" and "I/0" lamps will be illuminated while the data tape is being
loaded. This process should take several minutes. After this is done, the
user will be given the option of using the plot package for graphing values in
the newly-prepared tape:

DONE !!!
Insert program tape if you want to use the plot package.

* Hit "peturn' to eontinue once you have done this.

-

- Type "end" if you want to leave the program.

If the user types "end" the program will terminate. If instead he or she
replaces the data tape with the program tape in the console and hits the

carriage return key, the bootstrap program will be loaded into the memory
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buffer, and the user will be asked to select one of the plot programs in
the package.
If the user had elected to make corrections in the data, the following

table would be printed on the screen:

5102 2 Al203 3 Fed03 4 FeO
5 Mgo 6 Ca0 7 Na20 8 K20

Ti02 10 P20s5 11 MnO 12 Se
3 v 14 Cr 15 Co 16 N
17 Cu 18 Zn 19 Ga 20 Rb
21 Sr 22 Y 23 2Ir 24 NDb
25 Ba 26 La 27 Ce 28 Nd
29 Sm 30 Eu 31 Tb 32 Yb
33 Lu 34 Hf 36 Ta 36 Pb
37 Th 38 Li 39 U 40 875r/86S5r
41 Mg#

After the table has been printed, the user would receive the following
message:

Use element and sample number to correct data:

How many samples do you want to correct?
As soon as the user has specified the number of samples to be corrected, he
or she will then specify the element number (using the above table for ref-
erence) and the sample number. The current value for that particular sample
will be displayed, followed by a request for a new value:

Element rumber?

Sample number?

Current value=
N Input new value:

=I[f the user elects to change three samples, the above message will be repeated
three times. After all specified samples have been corrected, the user will

receive the following message:

Data loading and editing completed. Values will be loaded onto

the tape.
P 9.



As previously described, the program will pause for a few minutes while the
data tape is being loaded. Again, the user will have the option &f either
terminating the program at this point, or continuing with one of the plot pro-
grams in the package. The procedure for selecting one of these.options has

been described on page 8.

GENERATING PLOTS USING HSL DATA

Accessing plot programs

In order to generate plots using the HSL data file, a magnetic cartridge

(Program Tape 1) is loaded into the Tektronix terminal., Press the button
on the upper right hand side of the console marked "Autoload". After a few
seconds the following message will appear on the screen:

Do you want to load data (A) or genmerate plots (B)?

Type MAN op MEBM,
To begin the plotting package, the user types "B". This will access the
"Bootstrap" program. Once this program is loaded, the following message

will appear on the screen (accompanied by a buzzer):
INSERT DATA TAPE -- data tape file number?

The program will pause until the user has inserted the data tape into the
terminal and selected the data file number to be read. It will take several
minutes for the tape to be processed.

Following this, the program will display the available plot formats on

~'the screen:

—~——

o

Your data ean be plotted in any of the following formate:

1) Xvs ¥

2) C1 *Xve(C2*y

3) X/Y vs 2

4) €1 * (X/Y) ve C2 * 2

10.



The program

5) C1 * (X/Y) ve C2 * (W/Z)
6) C1 *X+C2*Yve(C3 *2Z
7) C1 *X+ (C2*Y/C3*Z)veClCs *W

8) REE Plot (semi-log)

9) Average and standard deviation caleculation (mo pilot)
10) C1 * X ve C2 * Y ve C3 * Z (ternary plot)

will then ask:

Which plot would you like?

The user then selects one of the above nine choices.

After the "Return" key

has been depressed, the program lists the various elements which can be

plotted:

THE FOLLOWING CHEMICAL ELEMENTS CAN BE PLOTTED:

1)

5)

9)
12)
16)
20)
24)
28)
32)
36)
40)

5102 2)
Mgo 6)
Ti02 10)
Se 13)
Ni 17)
Rb 21)
Nb 25)
Nd 29)
Yb 33)
Pb 37)

87Sr/86Sr 41)

Al203
Ca0
P205
14

Cu
Sr
Ba
Sm
Lu
Th

Mg#(100 * (Mg/(Mg+Fe))).

3)

7)
11)
14)
18)
22)
26)
30)
34)
38)

Fe203
Na20
Mo
Cr
n

Y
La
Eu
Bf

L

4) FeO
8) K20

15) Co
19) Ga
23) Zr
27) Ce
31) b
35) Ta
39) U

Use corresponding numbers to input programs to be plotted

or

caleulated.

INSERT PROGRAM TAPE -- (type "1" to continue)?

“The computer will pause until the program tape has been inserted. The

Tumeral "1" must be entered to signal that this has been done so that the

program can

resume.

As soon as this is done the bootstrap program will load the appropriate

plot routine into the memory buffer.

11.
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be deleted to conserve space. Since one of several possible programs will

be accessed, each one will be individually discussed in the following section.

X-Y plots
As soon as this program has been appended the screen will ‘display the

following message:

Which element for X-axis?

The user inputs the desired element for the X-axis with the numerical code
displayed in the upper portion of the screen. For example, Si02 is number 1,
Th is 37, and Ti02 is number 9. The same procedure is repeated for the
Y-axis:

Which element for Y-axis?

After the elements to be plotted are chosen, the user is given the option of
eliminating one or two of the three rock groups used in the program
(melilitite, nephelinite, alkali olivine basalt + basinite, hereafter referred
to as AOB+bas)). The following message will appear on the screen:

Do you want to eliminate samples from any rock group? (type yes

or no).
If the user chooses to eliminate samples, the following message will appear
on the screen:

Group 1 = melilitite, Group 2 = nephelinite,

Group 3 = AOB+Bas)
How many groups do you want to eliminate?

~The user will input either 1 or 2. Following this the user will be asked:

= Which groupe do you want to eliminate (use #)?
#

The user will type the number of the group to be eliminated from all plots

12.



and calculations next to the number symbol (#). For example, to exclude

the melilitite group from calculations, type "1" next to the number symbol.

If the user chooses to eliminate two groups, the number symbol will appear

again after the first rock group has been selected for elimination; i.e.,
Which groups do you want to eliminate (use #)?

#
#

At this point the program determines the maximum and minimum values of the
elements or ratios selected for both the X and Y axes. This information is
displayed on the screen to assist the user in selecting the optimum range
of values for the X and Y axes (the range is termed the window in the program):

Minimum X-value: Maximum X-value:

Minimen Y-value: Maximum Y-value:
Following this display the user is asked to select his/her desired range of
values:

WINDOW SETTINGS

Lowest X-value desired?

Highest X-value desired?

Lowest Y-value desired?

Highest Y-value desired?
It is suggested that the lowest X and Y values be set at zero, and that the
difference between the maximum and minimum values be a multiple of five.
For example, if Xmin is 0, the Xmax should be 25 or 22.5, not 23 or 21.

. Alternatively, if Xmin is 70, Xmax could be 90, 95, or 92.5 rather than
B1 or 93. This is not imperative for the operation of the program, but tends
to provide a less cumbersome axis scale; i.e.,
Xmin=0, Xmax=25

e al 1 e .
g g v v

10 15 20 25

o4
(3]
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Xmin = 0, Xmax = 23

b . abe. abe. 4
- ¥

0 4.6 9.2 13.8 18.4 23

Be sure that the paper has been loaded into the plotter and that the pen has
been positioned on the paper at the upper right-hand corner. After the user
has selected the appropriate window settings, the X - Y plotter will draw
a rectangle.
After the box has been drawn the user will be asked to identify the
axes and title the plot:
X - axris heading:
Y - axis heading:
(Type "stop" here if you want to re-start the program)
Title of graph:
If the user types "Stop" instead of the name of the data set (in this case,
Honolulu Series Lavas), the program will be aborted. The user will then be
asked if he or she wants to rerun the existing plot routine or change to a
different one. This "escape" option has been inc]uded into the program to
enable the user to re-start the program if he or she made an error in axis
labeling or window settings. It is important that this excape provision
be used rather than the "Break" key. Use of the latter feature requires
that the data and program tapes be read again ( a time-consuming operation).
If the user types "Stop" when asked for the title of the graph, the

screen would display the following message:

Want another plot?

—-——

“If the user types "No", program execution is immediately terminated. If the

user answers "Yes", an additional question is displayed on the screen:
Wént a different plotting routine?
If the user types "No", the screen will then display the 1ist of major
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oxides and trace elements, and the user will be asked to specify elements

for X and Y axes. In other words, the program is simply re-run. If the user
types "Yes", the existing program is deleted, and the screen displays the
choice of available plot routines in the package. The user is asked to select
a new plot subprogram.

Unless the user types "Stop" when the title of the graph is requested,
the computer will begin executing the main part of the program. The title
of the graph that the user selects will be printed on all diagrams. The
X-Y plotter will label all axes, draw and label all tic marks, and plot the
data points. Three plot symbols will be used in the graph: squares for
AOB+Bas samples, crosses for nephelinites, and triangles for melilitites.

The user should make no entries at the keyboard until the plotting is completed.

As soon as the X-Y plotter pauses, the following message will appear
on the screen:

Would you like a least-squares best-fit line drawm through

the data points (type "yes" or "no")?
If the user types "No", systeh control passes to tﬁé 1§st portion of the
program, in which a key of plot symbols is printed by the X-Y plotter. This
operation isidéscribed more fu11y in the next section.

If the user tyﬁes "Yes" instead, he or she gets an additional message
on the screen:

Do you want any samples eliminated from caleulatione? (Type yes

or no).

"=~ This step gives the user an opportunity to exclude spurious samples from

the regression line and correlation coefficient. If the user enters "No",

the program begins the calculations in the following sequence:

(a) X-total
(b) Y-total

(¢) X-mean
15.



(d) Y-mean

(e) variance

(f) slope

(g) Y-intercept

(h) predicted Y-value for minimum X-value
(i) predicted Y-value for maximum X-value
(j) standard error of estimate

(k) correlation coefficient

A regression line is drawn through the data points, and the symbol key and
statistical data are printed at the lower right-hand corner of the diagram.
If the user types "Yes", that is, if he or she wants to eliminate
samples from the regression line and calculations, a message on the screen

instructs the user to:
Turn on line printer -- Type "1" to comtinue.

The user switches on the high-speed line printer which is interfaced with
the Tektronix system. The printer then generates a listing of each X- and

Y- value for all samples. The print-out would look something 1ike this:

1 X= 26 Y= 13.5
2 =24 Y= 37
X= 50 Y= 105

This 1isting enables the user to identify those spurious values which
should be eliminated from the regression line and correlation coefficient.
After printing is completed, the following question will appear on the

screen:

-

How many samples do you want to eliminate?

ﬁ?he user responds by simply typing a number (followed by the return key).

Afterward, the following message will appear on the screen:

Sample # ?

16.



The user will type the number which appeared in the listing. The
"sample #" message will appear for each sample to be eliminated. For example,
if the user chose to eliminate four samples, the input message "Sample #"
would appear four times. -

As soon as the last value has been entered, the "Busy" marker light on
the right-hand side of the Tektronix console comes on, indicating that the
calculations are being performed. Following this, a regression line is drawn
through the selected data points.

In the final part of the program, the plotter generates a key of
graphics symbols used in the diagram. Below this key the slope, Y-intercept,
standard error of estimate, and correlation coefficient are printed.

Afterward, the user is asked if another plot is desired. If he or she
types "No, the program is immediately terminated. However, if the user res-

ponds affirmatively, he or she is given another choice:
Want a different plotting routine?

If no, the existing plot program in the buffer is re-run from the beginning.

The 1ist of major- and trace-elements is displayed, and the user is asked

to select his or her choices for the X and Y axes. However, if the user

does want a different plotting routine, the existing sub-program is deleted

and the list of available plot subprograms is displayed. At this point the

user can select a different routine.

Before this is done the user should remove the completed diagram from

~the X-Y plotter, reload it with new paper, and position the pen at the upper

—right-hand corner.

GENERATING MORE SPECIALIZED PLOTS USING HSL DATA

Most other plots in this package are similar in format to the one just
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discussed. Therefore, it is not necessary to repeat the whole description
for each plot. Instead, the essentials will be discussed, along with the
basic procedural differences. The sub-programs will be described here in
the order that they appear on the program tape.

(1) C1*X vs C2*Y Sub-Program 4

This is the same as the basic X-Y plot, except that the user selects
a constant multiplier for each axis. This feature is useful for converting
major oxides in weight percent to elements in parts per million. For example,
if the user wishes to plot Zr vs Ti, he or she must convert Ti02 (wt. percent)
to Ti (ppm). This is done by multiplying Ti02 by 5995. - However, since
Zr is already in ppm, it should be multiplied by 1.

When the program starts, the list of major oxides and trace elements
which can be plotted will appear on the screen, along with the following
message:

Which element for X-axis?
X-constant?
Which element for Y-axis?
Y-constant?
The remainder of the program is executed in the same manner as the basic
X-Y routine.

(2) X/Y vs Z Sub-Program 5

This program is similar to the basic X-Y format, except that the
Y axis represents a ratio rather than a single major oxide or trace element
~value.
:if When the user appends this program, the following message appears on
the screen:

Which element for X-axis?
Which sub-element for Y-axis (numerator)?
Additional sub-element for Y-axie (denominator)?
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The input structure for the Y axis is:

Y = numerator/denominator
The element selected for the X axis may be the same as the numerator or
denominator of the Y axis. The execution of the remainder of the program
is the same.

(3) C1*(X/Y) vs C2*Z Sub-Program 6

Very similar to the basic X/Y vs Z sub-program, except that the
user supplies constants for reasons discussed earlier. The input format is

j1lustrated below:

element* constant
numerator*constant/denominator*constant

X axis
Y axis

When this particular plot routine is selected, the following message appears

on the screen:

Which element for X-axis?

X-constant?

Which sub-element for Y-axis (numerator)?
Numerator-constant?

Additional sub-element for Y axis (demominator)?

Denominator-constant?
Execution of the remainder of the program is the same .

(4) C1*(X-Y) vs C2*(W/Z) Sub-Program 7

Ratios (adjusted by user-supplied constants) are calculated and

plotted for both X and Y axes. The following input format is used:

. . . Xn* constant
= * %*
X axis= numerator*constant / denominator* constant, i.e., Xd* constant

-, - r Y‘* Y'*

“Once this program is accessed, the following message will appear on the screen:

Which sub-element for X-axie (numerator)?
Numerator-constant?
Additional sub-element for X-axis (denominator)?

Denominator-constant?
19.



Which sub-element for Y-axie (numerator)?

Numerator-constant?
Additional sub-element for Y-axis (denominator)?
Denominator-constant?

Following this procedure, execution of the program is the same as before.

(5) (C1*X + C2*Y) vs C3*Z Sub-Program 8

This program enables two elements to be modified by user-supplied
constants and combined; their sum is plotted as a Y-value against an X-value
which is also modified by a constant. An example of this plot format would
be:

X axis= (FeO*1 + Fe203*.9)

Y axis= (Ti02 * 5995)

Titania (Ti02, in wt. percent) would be converted to titanium (Ti, in ppm)
and stored as X-values, while Y-values would be total iron as Fe0, in wt.
percent. Note how Fe203 was multiplied by a constant (0.9) to convert it to
Fe0.

When this program is accessed, the following message will appear on the
screen:

Which element for X-axie?

X-constant?

Which sub-element for Y-axis?

Y sub-element-constant?

Additional sub-element for Y-axis (to be added)?
Additional Y sub-element-constant?

“Following this message, program execution is the same as in the basic X-Y

-

=routine.

(6) (C1*X + C2*Y) / C3*Z vs C4*W Sub-Program 9

The input format for this program may be illustrated as follows:
X axis=element * constant, i.e., 9 (Ti02) * 25(constant)
Y axis=numerator (e]ementl* constant + e]ementg * constant)/
0

denominator (element *“constant), i.e., 9(T902)*25+/(Si02)*25
20 2(A1203) * 25




When this program is accessed, the following messaae will appear on the screen:

Which element for X-axie?

X-constant?

First numerator sub-element for Y-axise?

First numerator-constant?

Second numerator sub-element for Y-aris?

Second numerator-constant?

Additional sub-element for Y-axie (denominator)?
Denominator-constant?

Program execution is similar once X and Y values have been identified

and calculated.

(7) REE Plot (semi-10q) 5ub-Pr6Qram 10

This plot is very different from previous programs, since the Y
axis is logarithmic, and the X axis consists of fixed data points (the REEs
lanthanum through lutetium). An algorithm to normalize the REEs to chon-
drites has been included in the program (normalizing factors are those of
Frey, F.A., Poetz, J., and Hawkins, L. A., 1968, Rare earth abundances in some
basic rocks: J. Geophys. Res., v. 73, p. 6085-6098).

As soon as this program is placed in the memory buffer, the X-Y plotter
begins to assemble the diagram. Therefore, it is imperative that the plotter
be completely set up (paper inserted, pen positioned at the upper right-hand
corner) before the program is loaded.

After the graph has been drawn, the following message will appear on the
screen:

*

Sample number (1 through 41)*

- If the sample selected was not analyzed for rare-earth elements, the

following message will appear on the screen:

No REE data available for thie sample. Pick another one.
Sample number (1 through 41).
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The user then selects another sample. If the sample chosen contains

a complete set of REEs, the user will get the following message:

Which plot symbol: 1 = triangle, 2 = square, 3 = cross,

4 = diamord, & = invert. triangle. .
The user will then select the appropriate plot symbol for the REE pattern.
Data from the following eight of 15 REEs comprise the pattern: La, Ce,
Nd, Sm, Eu, Tb, Yb, Lu.

After the line is drawn, the user is given the choice of either genera-
ting a new graph, or plotting REE patterns for additional samples on the same
graph. Also, if the user does not want to plot any more samples, he or she
should still request that another graph be printed, in order for the descrip-
tions of plot symbols to be printed on the completed diagram. In order to
make this selection, the user will be given the following message on the

screen:
Do you want another sample plotted?

If not, then the screen will clear, and the user will be asked to supply a
new sample number. This begins a new plot cycle. If the user does want a
new graph printed, he or she will be asked to provide sample identification
names for each plot symbol. For example, the following message will appear
on the screen if a new graph is requested:

Triangles represent which sample #?

Squares represent which sample #?

Crosses represent which sample #?

Diamonds represent which sample #?
Invert. triangles represent which sample #?

Title of graph?

If the program operator did not use a given plot symbol, he or she would

* Remember that there are 41 samples in the Honolulu Series set. This number
was established in the bootstrap program. If a different data set is used
with this program, such that it has fewer or greater than 41 samples, then
this number can be easily changed at the beginning of the plot series.
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simply not supply a sample name when requested. Just hitting the "Return"
key satisfies the input request.

After this procedure the plotter will print the title of the graph
and the expression "Rock/Chondrites" vertically along the Y axis. A symbol
jdentification key will be printed in the lower right-hand corner of the
diagram.

Subsequently, the following message will appear on the screen:

Change paper in X-Y plotter--hit "return” to continue.

After the user responds, the program will return to the starting point and
generate another semi-log REE plot.

(8) Average and standard deviation Sub-Program 11

This abbreviated program does not generate a plot--it simply calcu-
lates the average and standard deviation of an elemental ratio for the entire
data set. For example, the user can determine the mean and standard devia-
tion of Mg0/Ti02 for the Honolulu Series Lavas. Hard copies of these calcula-
tions will be generated on the high-speed line printer which is usually inter-
faced with the Tektronix system.

When this program is accessed, the following message will appear on
the screen:

Turn on line printer--hit "Return” to continue program.

Numerator?

Numerator-constant?

Denominator?

- Denominator-constant?
- Equation?

After this information has been typed in, the computer will pause momen-
tarily while the ratio and statistics are being calculated. Figure 1 is an

example of how these data are displayed in the print-out. Note that four
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HUNOLULU SERIES LAVAS
A1)l samrles
¥hLCe

Averane=(, OS391 29036325
St. dev.=0.006028457 36135

— MONCLULLL SRERIES-LAVAS.
Alkali basalts only
Th/Ce

Averase=0, 04683707503y
St. dev.=0,00440955446012

HONOLULLI SERIES LAVAZD
----Nerhelirnites-onrly
Th/Ce
Averase=0, 0541253512905

————Stde Vv =0 D04 24 28 2[4V R |

HONOLULU SERIES L.AVAS .
Nerhelinites and melilitites only
Fh/Ce-
Averane=0,05&14 26225122

St. dev.=0,00457417359.24.:

Figure 1: Averages and standard deviations for Th/Ce (Honolulu
Series Lavas) are printed out according to this format. Note
that separate calculations are made for all samples, alkali

basalt samples only, nephelinite samples only, and nephelinites
and melilitites only.
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separate calculations have been made for the ratio Th/Ce of the Honolulu
Series Lavas: 1) all samples, 2) alkali basalts only, 3) nephelinites only,
and 4) nephelinites and melilitites only. After the fourth calculation a

dashed line is printed to indicate that values for a new ratio will follow.

(9) Ci*X vs C2*Y vs C3*Z (Ternary plot) Sub-Program 12

This program generates ternary plots of any three major- or trace-
elements, modified by user-supplied constants. The input format is basically
similar to the previously described two-component plots.

When the program is accessed the following message will appear on the
screen:

YOU WILL CHOOSE THREE ELEMENTS TO BE PLOTTED:
Which element for left-corner?

Element name?

Congtant?

Which element for right-corner?

Element name?

Constant?

Which element for top-cormer?

Element name?

Constant?

Do you want to eliminate samples from any rock group?

Type '"yes" or "mo".
In this program it is not necessary to specify minimum and maximum values
for the X and Y axes, since the data are normalized to 100 percent. The user
will still be requested to either terminate the program or specify the

_title of the graph with the following message:

- Type "stop" here if you wish to re-start the program.

-

Title of graph:

Program execution is similar to the typical X-Y format, except that a ternary
diagram is drawn. Three basic plot symbols are used: triangles, squares,

and crosses. As soon as the diagram is completed, the following message
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will appear on the screen:

Want another plot?
Want a different plotting routine?

EXAMPLES OF PLOTS

Several of the plots described in the text have been included here:

Figure 2 - X vs Y plot

Figure 3 - Z vs X/Y plot
Figure 4 - C1*Z vs C2*(X/Y)
Figure 5 - REE plot (semi-log)

MAKING MODIFICATIONS IN THE PLOT PROGRAMS

The plot package has been specifically designed for chemical data
from the Honolulu Series Lavas. However, the user may substitute a different
data set by simply making minor changes in the bootstrap program. This will
assure that the new data tape (containing the user's own data set) is read
properly. An important proviso is that the data sét must not contain more
than 45 samples, since memory space in the Tektronix is limited. A larger
data set will have to be broken into subsets of 45 or less samples.

Please refer to the listing for the bootstrap program, pages 40
through 41 . If the user's data set contains 30 samples (rather than 41 as
in the Honolulu Series Laves), he or she simply needs to change statement

.. #160. It presently reads:
= 160 Let R= 41,

-

The user can change this variable by typing:
160 Let R= 30.

The program will have to be saved in order to make the change permanent.
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This procedure is fully described in another section.
Although the number of samples in the data set may be established by
the user, the number of elements in this program is fixed at 41. If the
user has data for less than 41 elements, he or she will have to insert a
dummy variable (-1) in order to maintain the correct spacing in the matrix.
The procedure for doing this will be fully explained later in this section.
Another change that can be made is the classification of the lavas. The
Honolulu Series Lava suite is divided into three groups:

(1) Melilitite
(2) Nephelinite
(3) Alkali Olivine Basalt + Basinite (AOB + Bas)

Statement numbers 330 through 340 in the bootstrap program are data
statements which contain codes for the given rock types (1 = melilitite
in line 330, etc.). There are a total of 41 entries in the data statements,
corresponding to each sample. The user must change these two data state-

ments when substituting a different data set.

Making the change:

In order to make the necessary changes in the bootstrap program, the
user must first access it from the appropriate program tape by inserting the
tape cartridge and typina:

"find 2".
It will take several seconds for the tape drive to stop. Once it does the
user then types:
* "o1d".
:Ebth the "Busy" and "1/0" marker lamps on the console will be illuminated
for a few seconds while the program is being loaded from the tape into the

memory buffer. Once the lights go off the program has been loaded and is

ready for modification.
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Jt should be modified to read:

After the user has made the suggested changes, he or she can retain
these modifications by typing:
"find 2".
Once the tape drive has stopped, the user then types:
"save" (followed, of course, by a carriage return).
After a few moments the "Busy" and "I/0" lamps will go out, indicating that
the updated program has been saved. Obviously, the original program will

have been superceded by the updated version.

Changes in rock nomenclature

The user may wish to substitute other rock classification names for the

ones supplied in this program package (melilitite, nephelinite, AOB+Bas).
In order to do this, each plot sub-program will have to be slightly modified,
using the method outlined above. For example, if the user wishes to substit-
ute "basalt, andesite, dacite" for "AOB+Bas nephelinite, melilitite", res-
pectively, in the basic X-Y program, he or she will first have to access the
program by typing:

"find 3"
followed by:

"o1d".

Refer to pages 42 through 47 for documentation of the program. These
pages include the appropriate listings of statements which need to be
changed. For example, statement #1100 reads:

"Group 1 = melilitite, Group 2 = nephelinite, Group 3 = "AOB+Bas".

"Group 1 = dacite, Group 2 = andesite, Group 3 = basait".

Similarily, statement #3870 reads:
3870 Print @1: “AOB+Bas".
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The user should modify this to read:
3870 Print @1: "Basalt".
The same procedure applied to statement #s 3930 (nephelinites), and 4000
(melilitites). '
After the changes have been made the user saves the modified program
by typing:
"find 3",
followed by

"save".

These changes can be easily made in the other programs as well. Table 1
lists the numbers and location of the appropriate statements which must be
changed in each program in order to modify the rock identification names.

It should not be necessary to make any additional changes in the programs.
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Table 1: Numbers and locations of statements for changing rock iden-
tification names in subprograms. ’

PLOT PROGRAM PAGES STATEMENT NUMBERS
Bootstrap Program 40 310

Xvs. Y 42, 46 1100, 3870, 3930, 4000
C1*X vs. C2*Y 48, 52, 53 1095, 4380, 4440, 4510
X/Y vs. Z 54, 58, 59 1155, 4360, 4420, 4490
CI*(X/Y) vs. C2*Z 60, 65 1155, 4360, 4420, 4490
CI*(X/Y) vs. C2*(W/Z) 66, 71 1185, 4490, 4550, 4620
C1*X +C2*Y vs. C3*Z 12, 76, 77 1144, 4360, 4420, 4490
Cl*X +(C2*Y/ C3*Z) vs. C4*W 78, 83 1135, 4360, 4420, 4490
REE Plot no changes are necessary

Average and standard
deviation calculations 89 1680, 1700, 1720

C1*X vs. C2*Y vs. C3*Z
(Ternary diagram) 90, 92 . 1155, 4360, 4420, 4490
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1. Data Loading Program

90 PAGE

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
280
270
280
290
200
210
320
330
340
350
260
Q70
320
30
400
410
420
430
440
450
{440
470
4G0
420
S00
510
S20
S5Z0
540
S50
S60
570
S&0
590
&600
410
&20
630
&40
650
&40
&70
&80
&90
700
710

REM
REM

BEGINNING OF MULTICS PLOT PACKAGE FOR CHEMICAL DATA
DESIGNED BY BRIAN GLOBERMAN, USGS 1980

DIM B$(10),A%(10)

PRINT
PRINT
INPUT

"DO YOU WANT TO LOAD DATA (A) OR GENERATE PLOTS (E)T"
“TYPE “A” OR “B7:"s
Bs

IF B$="A" THEN 200

REM

BRANCH TO MASTER PROGRAM

FIND 2

oLD
REM
PAGE
PRINT
INFUT

DATA LOADING PROGRAM

“How manv samples do vyou have?"s
R

DELETE A
DIM A(41,R)

PRINT
INFUT

“Do vou want instructions (ves or nod)?"s
B$

IF B$="no" THEN 460

PRINT
PRINT
PRINT
PRINT
FRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
REM

PRINT
PRINT
PRINT
INFUT
PRINT
PRINT
INFUT

"DATA LOADING INSTRUCTIONS ____ "
" DATA WILL BE LOADED ONE ELEMENT AT A TIME, startina”
Y owith 102, You will insert elemental data for each”
" sample. For example, if you have 30 samples. yvou will”
" first provide R0 values for Si02Z, then for A1203E, etc.”
" The name of the element will appear at the top of the"

" of the screens followed by a question mark. Print the”
amount of the element eresent in that particular sample

" (wt. percent for majcr—elements, ppm for trace-elements)"
* and then hit “return’. If a value is not availahle for”
" a particular sample, tvpe “~17. However. if a particular”

element was not analvzed in the data set, tvee “-27."

" The proaram will not ask for additional entries for that"”
element—— it will instead reauest data for the following”

* element.”

BEGIN DATA-ENTRY PART OF PROGRAM
“This erosram will wait until vou insert the data tarpe...”
"Hit “‘return’ tco continue with the program:”s
"INSERT DATA TAPE e "

Be

"File number where data are to be stored?"s
X1

FOR Z1=1 TO 41

GO TO

1800

IF Z1=1 THEN 970
IF Z1=2 THEN 990
IF Z1=3 THEN 1010
IF Z1=4 THEN 1030
IF Z1=%5 THEN 1050

IF 71=

& THEN 1070

IF Z1=7 THEN 1090
IF Z1=8 THEN 1110
IF Z1=9 THEN 1130
IF Z1=10 THEN 1150
IF Z1=11 THEN 1170

IF 11=

12 THEN 1190

IF 21=13 THEN 1210
IF Z1=14 THEN 1230
IF Z1=15 THEN 1250
IF Z1=1&6 THEN 1270

screen. The sample number will aprpear at the left side”



720
730
740
750
7460
770
780
790
800
10
820
8|30
840
850
0
870
&0
820
P00
10
20
P20
480
LSO
Q&0
70
R0
20
1000
1010
1020
10320
1040
1050
10460
1070
1020
1090
1100
1110
1120
1130
1140
1150
11460
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1200
1310
1320
1330
1240

1F
IF
IF
IF
IF
IF
IF
IF
IF
IF
IF
IF
IF
IF
IF
IF
IF
IF
IF
IF
IF
IF
IF
IF
IF

A$="5i02"

GO

GO TO

21=17
l1=318
I1=19
11=20
11=21
21=22
21=23
11=24
21=25
11=26
11=27
21=28
21=29
21=30
11=21
11=32
Z1=33
11=34
Z1=3%
Z1=26
21=37
Z1=3¢&
21=29
Z1=40
21=41

THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN

TCO 1790
As="A1203"

1790

As="Fel203"
GO TO 1790
As="FeO"
GO TO 1790
As="Mai"
GO TO 1790
As="Cal"
GO TO 17920
As="Na2Q"
GO TO 1790
As="k 20"
GO TO 1790
As="TiO2"
GO TO 1790
As="P205"
GO TO 1790
As="MnO"
GO TC 1790
As="8c"

GO TO 1790
A" “vll

Go TO 1790
AQE“CI" “

GO TO 1790
As="Co"

GO TG 1790
At="Ni"

GO TO 1790
A‘: "CU ”

GO TO 1790
A’g " znlb

GO TO 1790
As="Ga"

GO TO 1790

1290
1310
1330
1350
1370
1390
1410
1430
1450
1470
1490
1510
15320
1850
1570
1590
1610
14630
1450
14670
1490
1710
1720
1750
1770
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1350
1340
1270
1320
1390
1400
1410
1420
1430
1440
1450
1460
1470
1420
1420
1500
1510
1520
1530
1540
1550
15460
1570
1520
1590
1600
1610
1420
1£20
1440
1450
1640
1470
1480
14790
1700
1710
1720
1720
1740
1750
1760
1770
1780
1790
1200
1810
1820
1830
1840
18%0
1860
1870
1820
1890
1900
1910
1920
1920
1940
1950
1940
1970

AS="Rb"

GO TO 1790
As="&r"

GO TO 1790
A‘:!OYM

GO TQ 1790
As="Zr"

GO TO 1790
As:lth' "

GO TQ 1790
As‘llaa (1]

GO TO 1790
As="La"

GO TO 1790
A$="CQ "

GO TQ 1790
As="Nd"

GO TO 1790
As="Sm"

GO TO 1790
As'—-"EU"

GO TO 1790
AS="Th"

GO TO 1790
AS="Yh"

GO TO 1790
As="Ly"

GO TO 1790
AS="HE"

GO TQ 1770
A$="Ta"

GO TO 1790
As="Fp"

GO TO 1790
As="Th"

GO TO 1790
A‘_—_"Li “

GO TO 1790
A‘="l.|“

GO TO 1790
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AS$="87Sr/S6Sr"

GO TO 1790
AS="Mak"
GO TD 1750
RETURN
PAGE

PRINT * If a value for a pParticular element is not available in®
PRINT * a ®iven sample, tvpre
PRINT " rewmuested.
PRINT * lackine in

PRINT
GOSUB 560

AT Bt

when

data for that sample 1&8"
If values for a Particular element are”

the entire data set,

PRINT " for the first sample is rewmuested.”

PRINT " 1If yvyou want to chanse the Previcus data entrv,

wher a value"

FOR N=1 TO K

IF N=15 THEN 1950
IF N=30 THEN 19S0
IF N=45 THEN 1950
IF N=60 THEN 1950
GO TO 1960

PAGE

PRINT As:"”
INPUT P

SAMPLE #“"sN3™ 7?2?72 "3



1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
200
2090
2100
2110
2120
2120
2140
2150
2140
2170
2180
2190
2200
2210
2220
2220
2240
2250
2260
2270
2280
2290
2300
2210
2220
23320
2340
2350
2360
2370
2380
2390
2400
2410
2420
24730
2440
2450
2460
2470
2480
2490
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590
2600

38.

IF P=-2 THEN 2000

GO TO 2040

FOR M=1 TO R

A(Z1,M)=-1

NEXT M

GO TO 2120

IF P==-3 THEN 2070

A(Z1,N)=P

GO TO 2110

IF N>1 THEN 2090

GO TO 1960

N=N-1

GO TO 1960

NEXT N

NEXT Z1

PAGE

PRINT " Would vou like a listine of vour data? (tvpe ves cor
INFUT B%

IF B$="ves" THEN 2120

GO TO 2270

FRINT “Turn on line Printer—- hit “return’ to continue”s
INFLIT Bs

FOR Z1=1 TO 41

GOSUB S60

PRINT @€41:A%

FOR N=1 TO R

FPRINT @41:A(Z1.N)

NEXT N

NEXT Z1

PRINT

FRINT * Do vou need to make anv corrections in the data-——"
PRINT " typPe ves or no?"s
INFUT E$

IF B$="ves" THEN Z330

GO TO 2620 N
PAGE

1=1

GOSUB S40

FOR Z2=1 TO 10

FOR 23=1 TO 4

GOSUR S&0

PRINT 215" "3A%s" "3

21=21+1

NEXT 23

PRINT

NEXT 2%

GOSUR Sé&0

PRINT Zis*" "$A$s " "

PRINT

PRINT " Use element and sample number ta correct datat”
PRINT " How many samPles do vou want to correct?"s
INPUT 25

FOR N=1 TO IS

PRINT * Element numbter?";
INFLIT Z¢&

PRINT * Sample number™"s
INFUT 27

PRINT

PRINT " 01d value= “$A(Z&,27)
PRINT " InPut new value: "3
INFUT Z8&

A(26.27)=2&

PRINT

no)?



2610
2620
2630
24640
24650
2660
2670
2680
2690
2700
2710
2720
2730
2740

39.

NEXT N

PRINT * Data loadin® and editins completed.
PRINT * loaded onto the tare"

FIND X1

PRINT @32:A

PRINT "DONE'‘'!'_____"

REM Branch to bootstrar prosram

PAGE

PRINT “Insert prosram tare if vou want to use

PRINT "Hit “return’ to continue once vou have
INPUT B¢

FIND 2

oLD

END

Values will te"

the plot pachkase—-"
done this"



2. X-Y Plot

40.

Package Bootstrap Program

S INIT
10 PAGE

100
110
130
140
160
161
162
180
190
200
210
220
221
223
230
240
270
280
310
320
320
2480
350
70
3&0
390
400
410
420
4320
440
450
460
445
/&0
00
S10
S20
$30
560
$61
S$62
70
S&0
$20
600
610
620
630
640
650
660
670
680
681
682
683
490
700
710
720

REM™ X=-Y PLOT PROGRAM DESIGNED BY BRIAN GLOBERMAN.

REM USGS MENLO PARK, MARCH 1980

DIM AS(10).B8(S0),C8(S0).D$(70),J8(10),U(R)

DIM E$(10),F$(10),G8(10),H$(30),18(10)

LET R=41

DELETE A.B

DIM A(43,R).B(R)

Hé$="po"

Fe="INITIALIZE"

PRINT * #ae X - Y PLOTTING PROGRAM &#e_____"

PRINT

PRINT “INSERT DATA TAPE..co.=~—== »

PRINT * Data tare file number?"s

INFUT T

FIND T

PRINT

ON EOF (0) THEN 310

INPUT @33:A

REM 1= melilitite, 2= nemhelinite, 3= AQE + Bas

REAL B

DATA 1+2+2+1:141025 101013202+ 2: 2330 3 3 1,2, 203 30 3 S 1,24 2520 8
DATA 393'2!2"!1!3'3'3'3’1'1

DELETE 5,340

PRINT "Your data can
PRINT "1) X vs, Y
PRINT "2) CieX vs, C2e«Y"

PRINT "3) X/Y vs., 2"

PRINT "4) Ci#(X/Y) vs, C2#1"
PRINT "S) Ci#(X/Y) vs. C2Za(W/2Z)"
PRINT "é&) Ci#X + C2aY vs, C3al"
PRINT *7) Ci#X + C2#Y/C3#Z VS.
PRINT "8) REE PLOT (semi-loe®)"
PRINT “9) AVERAGE AND STANDARD DEVIATION CALCULATION (ne m»let)"™
PRINT "10) Ci#X VS, C2#Y VS, C3#7 (TERNARY PLOT)"

PRINT

PRINT “Which mlot would vou like?"s

INPUT P

P=P+2

PRINT

PAGE

U=0

IF P=10 THEN 790

PRINT "THE FOLLOWING CHEMICAL ELEMENTS CAN BE PLOTTED:"

PRINT
PRINTY
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT USING
PRINT USING
IF T=2 THEN
PRINT USING
GO TO 700
PRINT USING 710:“36&) Pb",%37) Th","38) Li","39)
PRINT USING 720:%40) 87Sr/86Sr","41) Mek"

IMAGE ST.10A,20T,10R,40T, 10A, 40T, 10A

IMAGE St. 15a.,20t, 1Sa

be mlotted in any of the followine formats"”

Caxl"

USING
USING
USING

710:"1) Si02","2) A1203","3) Fe203","4) FeO"
710:"S) Me0",%6) Cal","7) Na20","8) K20"
7103%9) Tio2","10) P20S","11) MnO"," "

USING
USING
USING
USING

710:"12)
710t "16)
7108 "20)
7101 %24)
7108 "28)
710t "32)
690

710t %36)

Sc"v"13)
Ni”»“17)
RE"> "21)
Nb", “25)
Nd", "29)
Yb","33)

Vr,*14) Cr","15) Co"
Cu","18) Zn","19) Ga"
Sr","22) Y","23) Zr"
Ba'"»"26) La"»"27) Ce"
Sm", "30) Eu","31) TO"
Lu®»"34) HF","35) Ta"
Pb"»"37) Th","38)

Lill'l'39) U“

H20(¢)"



41.

730 PRINT

740 PRINT "Use corresrondine numbers to inmsut elements to be plotted”
741 PRINT * or calculated." °
750 PRINT “ o "

770 IF He="ves" THEN 790

760 IF Fs="ves" THEN 840

790 DELETE 850, 460000

800 PRINT "INSERT PROGRAM TAFE__._ (tvme “17 to continue)"s
810 INPUT @

820 FIND P

830 APPEND 840

840 REM TARGET STATEMENT FOR APFPENDEDN PROGRAM



o !

42.

3. X vs. Y Subprogram #3

1003
1010
1020
1030
1040
1050
1060
1070
1080
1100
1110
1120
1130
1140
1150
1160
1170
1180
1181
1182
1190
1200
1210
1220
1230
1240
1241
1242
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
13460
1361
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580

REM

PRINT
INPUT
PRINT
INPUT
PRINT
PRINT
INPUT

X VS, Y SUBPROGRAM #3( of erosram tare)

"Which element for X—axis?"s

X

"Which element for Y-axis?"s

Y

"Do vou want to eliminate sammles from any rock sroums?”

"Tyre “ves’ or “no’“g
Je

IF Js="no" THEN 1180

PRINT “Grouri=meljilitite, Grour2=nemhelinite, Grour3="A0OB + Bas"

PRINT “How many srours do vyou want to eliminate?“s

INPUT

uia)

PRINT *“Which sroum(s) do vyou want to eliminate (use #):"
FOR N=1 TO U(S)

PRINT
INPUT

u.u;
U(N)

NEXT N

PAGE
GOSUB
GO TO

1190
1370

M2=999999%

Ma=0

ME=DIIIIPP

ME=0

FOR N=1 TO R

IF B(N)=U(1) THEN 1240
IF B(N)=U(2) THEN 1260
IF B(N)=U(3) THEN 1260

GO TO

1300

IF A(XsN)ISO THEN 1360
IF ACY,-NIKO THEN 1360
A(XsNI=A(X,N) 2100000
ACY,N)=A(Y,N)%=-100000
IF A(XsN)KO THEN 1360
IF A(Y,N)<O THEN 1340

M2=M2
M4=M4
Mé=ME
Mg=M8

MIN A(X.N)
MAX A(X,N)
MIN A(Y,N)
MAX A(Y.N)

NEXT N
RETURN

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
INPUT
PRINT

*"Minimum X~values®“iM2;"
*Minimum Y~valuel"tMé&s”

» WINDOW SETTINGS __._. »
"Lowest X-value desired?"s
W1

*Hishest X-value desired?"t

INPUT W2

PRINT
INPUT
PRINT
INPUT

"Lowest Y-value desired?":
W3
"Hishest Y-value desired?"s
Wa

MOVE @1:30,10

RDRAW
RDRAW

@1:70,0
€1:0,70

RDRAW €1:-70,0
RDRAW @€1:0,-70
Vi=(W2-W1)/10
V2=(W4-W3)/10

PAGE

"$"Maximum X-valuet"i1M4
"s"Maximum Y-value:®"iME



1590
1600
1610
1620
1620
1640
1650
1660
1670
1680
1690
1700
1710
1720
1720
1740
1750
1740
1770
1780
1790
1800
1810
1820
1830
1840
1850
1840
1870
1880
1890
1900
1910
1920
19320
1940
1950
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050
2040
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2210

43.

PRINT "X axis headines®
INPUT ES

PRINT "Y axis headine:"
INPUT Cs

PRINT "(tvyme ‘stor” here if vou want to
PRINT "Title of srarh:”
INPUT Ds$

IF D$="stoe" THEN 3630
Li=LEN(B%)

L2=LEN(CS)

L3=LEN(DS)

L4=35-L1

LS=35-L2

L6=35-L3

PRINT €1,17:2.3.5

MOVE @1:30,3

RMOVE @€1:0L4.0

FRINT @1:Bs

MOVE @1:30,.85

RMOVE @1:0L6,0

PRINT @1:0is

MOVE €1:20,10

RMOVE €1:0,L5

SET DEGREES

PRINT €1,25:%0

PRINT €1:Cs

PRINT @1,25:0
WS=(W2-W1)/S

PRINT €1,17:1.2,2.5
MOVE @1:29,7

FOR N=W1 TO W2 STEF WS
C$=STR(N)

ZZ2=LEN(C$)-1

23=22/2

RMOVE @1:-23,0 N
FRINT €1:N

RMOVE €1:722,0

RMOVE @1:14,0

NEXT N

W= (WA-W3) /S

21=28

MOVE €1:21,9.5

FOR N=W3 TO W4 STEP Wé
C$=STR(N)

Z2=LEN(CS)

RMOVE @1:-22,0

PRINT @1:N

RMOVE @1:22.14

NEXT N

MOVE €1:30,10

RDRAW @1:0,-1

RMOVE @1:0.,1

FOR Ni=1 TO S

FOR N2=1 TO 3

RMOVE €1:3.5,0

RDRAW €1:0,0.5

RMOVE €1:0,-0.5

NEXT N2

RMOVE €1:3.5,0

RMOVE @1:0,-1

RDRAW @1:0,2

RMOVE @1:0,-1

NEXT N1

re-start the erosram)"”



44,

2220 RDRAW €131.0

2230 RMOVE @1:-1,0

2240 FOR Ni=1 TO S

2250 FOR N2=1 TO 3

2260 RMOVE €1:0,3.5

2270 RDRAW €1:-0.5,0
2280 RMOVE €1:0.5.0

2290 NEXT N2

2300 RMOVE €1:0,3.5

2310 RMOVE €1:1,0

2320 RDRAW @1:-2,0

2330 RMOVE €1:1.0

2340 NEXT N1

2350 RDRAW €1:0.1

2360 RMOVE @1:0,-1

2370 FOR Ni=1 TO S

2380 FOR N2=1 TO 3

2390 RMOVE €1:-3.5,0
2400 RDRAW €1:0,-0.5
2410 RMOVE €1:0,0.5

2420 NEXT NZ

2430 RMOVE €1:-3.5,0
2440 RMOVE @1:0.1

2450 RORAW €1:0,-2

2460 RMOVE @1:0.1

2470 NEXT N1

2480 RDRAW @1:-1,0

2490 RMOVE @1:1,0

2500 FOR N1=1 TO S

2510 FOR N2=1 TO 3

2520 RMOVE €1:0,-3.5
2530 RDRAW €1:0.5,0

2540 RMOVE €1:-0.5,0
2550 NEXT N2

2560 RMOVE €1:0,-3.5
2570 RMOVE €1:-1,0

2580 RDRAW €1:2,0

2590 RMOVE @1:-1,0

2600 NEXT N1

2610 VIEWPORT 30,100, 10,80
2620 WINDOW W1,W2,W3,Wa
2630 PRINT €1,1731.5,1.5
2640 FOR N=1 TO R

2650 IF A(X,N)ICO THEN 2690
2660 IF A(Y.N)CO THEN 2690
2670 MOVE @1:A(X.N)1ACY.N)
2680 GOSUB B(N) OF 2710,2780, 2870
2690 NEXT N

2700 GO TO 2950

2710 WINDOW 0,130,0,100
2720 RMOVE €1:-0.75,-0.75
2730 RDRAW €1:1,5,0

2740 RDRAW €1:-0.75,1.5
2750 RDRAW €1:-0,75,-1.5
2760 WINDOW W1,W2,W3, W4
2770 RETURN

2780 WINDOW O.130,0,100
2790 RMOVE €1:-0.75,0
26800 RDRAW €1:1.5,0
2610 RMOVE €11-0.75,0
2820 RMOVE €1:0,0.75
2830 RDRAW €1:0,~1.5
2840 RMOVE €1:0.0.75



2850
2860
2870
2880
2890
2900
2910
2920
2930
2940
2950
2940
2970
2980
2990
3000
3010
3020
3030
3040
3050
3052
305%
3060
3070
3080
2020
3100
3110
3120
220
3140
3150
3140
3170
3120
2190
2200
3210
3220
3230
3240
3250
3260
3270
3280
3290
3200
32310
3320
32320
33240
3341
3350
3360
3270
3380
3370
3400
3410
3420
3420
3440

45,

WINDOW Wi,W2,W3,Wa
RETURN

WINDOW ©0,130,0,100
RMOVE @1:-0,75,-0.75
RDRAW @1:1.5.0
RDRAW @1:0,1.5
RDRAW @1:-1.5,0
RDRAW €110,-1.5
WINDOW W1,W2,W3,Wa
RETURN

PRINT "Would vou like a least-sauares best-fit line drawn throush”
PRINT “the data eoints (tyme “ves” or “no”)?"3

INPUT G

IF G$="no" THEN 3430

PRINT "Do vou want anvy samples eliminated from calculations-"
PRINT “—=tvmre “ves’ or ‘no”?"s

INFUT I

IF 1$="no" THEN 3150

PRINT "Turn on line printer—— Tvymre ‘17 to continue"s

INFUT @

FOR N=1 TO R

IF A(X.N)<CO THEN 3070

IF A(Y,N)<O THEN 070

PRINT @41:N;"—===X= “5A(X,N)3" Y= YSACY,N)

NEXT N

PRINT “How many samples do vou want to eliminate?"s

INFUT I1

FOR N=1 TO I1

PRINT “Sample #7273

INFUT I3

ALY, 13)=A(Y, 13)%#-100000

NEXT N

Al1=0

AZ=0

R1=0

FOR N=1 TO R

IF A(XaN)<XO THEN 3240

IF A(Y,N)CO THEN 3240

Al=A1+A(X,N)

AZ=AZ+A(YN)

R1=R1+1

NEXT N

A1=A1/R1

A2=AZ/R1

E1=0

BZ2=0

FOR N=1 TO R

IF A(XsN)<O THEN 3340

IF A(Y,N)CO THEN 3240

B1=Bi+(A(X-N)—-AL1)* (A(Y,N)=A2)

B2=B2+(A(X,N)-A1)"2

NEXT N

GOSUB 1190

B3=B1/B2

A3=A2~-B3#*A1

BA=A3+B3#M2

BS=A3+B23*M4

Si=0

FOR N=1 TO R

IF A(X.N)<O THEN 3450

IF A(Y,N)<O THEN 3450

B&=AZ+B3%A (X4 N)

Si=S1+(A(Y,N)-B&) 2



3450
3460
3470
2480
3490
3500
3510
3520
3530
3540
3550
3560
3570
3580
3590
3600
3610
2¢20
3630
R640
3645
650
3640
3645
370
3680
3690
J700
3710
2720
3730
3740
750
3760
3770
J780
3790
3200
3810
320
38O
3240
3850
23860
3870
I820
90
2900
3910
3920
W30
3940
3950
3960
2970
3920
3950
4000
4010
4020
4030
4040
4050

46.

NEXT N
S2=SAR(S1/(R1-2))

MOVE @1:M2,R4

DRAW €1:M4,BS .
REM DETERMINE CORRELATION COEFFICIENT (usins normalized data)
C3=0

CA=0

CcS=0

FOR N=1 TO R

IF A(X.N)IKO THEN 3610
IF A(Y,N)<O THEN 3610
Ci1=A(X,N)/W2-A1/U2
C2=A(Y,N) /Wa~-A2Z/WE
C3=C3+C1#C2

Ca=Ca+C1+2

CS=CS+C2"2

NEXT N
C6=C3/SAR(CA*CS)

FOR N=1 TO R

IF A(XsN)D>=2 THEN 3650
A(X,NI=A(XsN) /=100000
NEXT N

FOR N=1 TO R

IF A(Y,N)2>-2 THEN 3420
ACYNI=ACY,N) /-100000
NEXT N

IF D$="stor" THEN 4120
WINDOW O, 150,0,100
VIEWFORT 0, 150,0, 100
MOVE €1:120,10

RORAW €1: 30,0

RDRAW @1:0,15

RDRAW @1:-320,0

RORAW @1:0,-15

RMOVE €1:12,1%

FRINT @1,17:2.05,2.% .
PRINT €1:"KEY"

MOVE @1:121,20

RDORAW €1:2,0

RDRAW @1:0,2

RORAW €1:-2,0

RDRAW @1:0,-2

PRINT €1,17:1,.2,2.%5
RMOVE @1:34.0

PRINT @1:"A0E + Eas"
MOVE @1:122,16

RIORAW €1:0,2

RMOVE e1:-1,-1

RDRAW @€1:2,0

RMOVE @1:4,-1

PRINT @13"Nerhelinite"
MOVE @1:122,12

RMQVE €1:-1,0

RIRAW €1:2,0

RDRAW €1:-1,2

RDRAW @1t~-1,-2

RMOVE @1:¢4.0

PRINT @1:"Melilitite”
IF G$="nc" THEN 4120
MOVE €1:115,7

PRINT @1t USING 4100:"Slopet " EHZ
MOVE e1:115,5

PRINT €1: USING 4100:"Y-intercertd".AZ



vl

4060
4070
4080
4090
4100
4110
4120
4130
4140
4150
41460
4170
4180
4190
4200

47.

MOVE €1:115,3

PRINT @1: USING 4100:"Std. error est.t",S82
MOVE @31:115,1

PRINT €13 USING 4110:"Carr. coef.s",Cé&
IMAGE 1é4a,4d.4d

IMAGE 1éa,.3d.3d

PAGE

PRINT “"Want another elot?"s

INPUT Fs

IF F$="no" THEN 4200

PRINT “"Want a different plottine routine?";
INPUT HS$

IF H$="vyes" THEN 370

GO TO S60

END



48.

4. C1*X vs. C2*Y Subprogram #4

1003
1020
1030
1040
1050
1060
1070
1080
1090
1091
1092
1093
1094
109%
1096
1097
1098
1099
1100
11014
1102
1105
1140
1150
1160
1170
1180
1190
1194
12%0
1300
1310
1320
1330
1331
1332
1333
1334
1335
1336
1337
1338
1340
1350
1360
1370
1380
1390
1400
1401
1410
1420
1450
1460
1470
1480
1490
1300
1510
1520
1530
1540
1550

REM
PRINT
INPUT
PRINT
INPUT
PRINT
INPUT
PRINT
INPUT
PRINT
PRINT
INPUT
IF Js=
PRINT
PRINT
INPUT
PRINT
FOR N=
PRINT

CleX vs. C2#Y SUBPROGRAM #4 (of prosram tare)
*Which element for X-aris?"s
X
*X=-constant?"s
m
"Which element for Y-axis?"3
Y
“Y-constant"s
D2
“Do vou want toc eliminate sammles €rom anvy rock srous?"
“Tyre “ves’ or “no’t%s
Js
“no™ THEN 1105
“Grourl=melilitite, GrourZ=nemhelinite, Groums3="A0E <+ Bas"
“How many wrours do vou want to eliminate?"s
ucq)
“Which srours do vou want to eliminate (use #)7?"
1 70 U(&)
“'“;

INPUT U(N)

NEXT N
PAGE
FOR N=
A(XsN)
A(Y.N)
NEXT N
PAGE
GOSUR
GO TO
M2=299
Me=0
Me=999
Me=0
FOR N=
IF B(N
IF B(N

1 TC R
=A(X.N)Y*[]
=A(Y,N)*0Z

1290
14310
Y999

999
1 TG R

1=U(1) THEN 1335
y=U(2) THEN 1335

IF B(N)=U(3) THEN 1325

GD TO
IF AtX
IF ALY
ACXLN)
A(Y>N)
IF A(X
IF A(Y
M2=M2
M4a=M4
Mé&=Mé&
M8=M8
NEXT N
RETURN
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
INFPUT
PRINT
INPUT
PRINT
INPUT
PRINT
INPUT

1340

'N)LO THEN 1400
»N)<O THEN 1400
=A(XsN)#-3100000
=AY, N)#-100000
»N)<O THEN 1400
+N)<O THEN 1400
MIN A(X,N)

MAX A(X,N)

MIN ACY,N)

MAX A(Y:N)

"Minimum X-valuet"tM23" "3 Masxiimum X-valuet"tM4
“Minimum Y-values“tMés “$"Maximum Y-valued"sM&

- WINDOW SETTINGS _o_. "
"Lowest X-value desired?"s
W1

“Hishest X-value desired?"s
w2

"Lowest Y-value desired?”s
W3

"Hishest Y-value desired?"s
Wa



1580
1590
14600
1610
14620
1630
1640
14660
14670
14680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1210
1830
1840
1850
1870
1820
1890
1910
1920
1930
1940
1950
1940
1930
1990
2000
2010
2020
2030
2040
2050
20460
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2240
22%0
2260
2270
2280

49.

MOVE €1:30,10

RDRAW €1:70,0

RDRAW €1:0,70

RDRAW €1:-70,0

RDRAW €1:0,-70
Vi=(W2-W1)/10
V2=(Wa-W3) /10

PAGE

PRINT “X axis headines:"
INPUT Bs

PRINT "Y axis headinea:"
INPUT Cs

PRINT “(tvme “stor” here if vou want to re-start the
PRINT “Title of srarh:"
INPUT Ds

IF Ds$="stor" THEN 4140
Li=LEN(E$)

L2=LEN(CS)

L3=LEN(DS)

L4=35-L1

LS=35-L2

Lé6=35-L32

PRINT @1,17:2,3.%

MOVE @1:30,3

RMOVE @1:L4,0

PRINT @1:Rs

MOVE @1:30,8%5

RMOVE @1:0.6,0

PRINT @1:Ds¢

MOVE @1:20,10

RMCOVE @1:0,LS

SET DEGREES

PRINT @1,25:%0

PRINT @1:Cs

PRINT €1,25:0
WS=(WZ-W1)/5

FRINT €1,17:1.2,2.%
MOVE €1:29,7

FOR N=W1 TC W2 STEF WS
C$=STR(N)

Z2=LEN(Cs$)-1

23=22/2

RMOVE €1:-23,0

PRINT @1:N

RMOVE €1:23,0

RMOVE @1:14.0

NEXT N

REM NUMEER Y- AXIS
Wé=(W4-W3)/S

21=28

MOVE €1:71,.9.5

FOR N=W3 TO W4 STEFP W&
Cs=STR(N)

12=LEN(CS)

RMQVE @1:-22,0

PRINT @1:N

RMOVE @1:22,14

NEXT N

MOVE @1:30, 10

RDRAW €110, -1

RMQOVE @1:0,1

FOR Ni=1 TO &

FOR N2=1 TO 3

prosram)"”



50.

2290 RMOVE €1:3.5,0

2300 RDRAW €1:0,0.5

2310 RMOVE €1:0,-0.5
2320 NEXT N2

2330 RMOVE €1:3.5,0

2340 RMOVE €1:0,-1

2350 RDRAW €1:0,2

2360 RMOVE €1:0,-1

2370 NEXT N1t

2390 RDRAW €1:1,0

2400 RMOVE €1:-1,0

2410 FOR N1=1 TO S

2420 FOR N2=1 TO 2

2430 RMOVE €1:0,3.5

2440 RDRAW €1:-0.5,0
2450 RMOVE €1:0,5,0

2460 NEXT N2

2470 RMOVE €1:0,3.5

2420 RMOVE €1:1.,0

2470 RDRAW €1:-2,0

2500 RMOVE e€1:1,0

2%10 NEXT N1

2530 RDRAW €1:0,1

2540 RMOVE €1:0,-1

2550 FOR N1=1 7O S

2560 FOR N2=1 TO 3

2570 RMOVE €1:-2.%5,0
2520 RDRAW €1:0,-0.5
2590 RMOVE @1:0,0.5

2600 NEXT Nz

2610 RMOVE €1:-3.5,0
24620 RMIVE €1:0,1

2620 RDRAW €1:0,-2

2440 RMOVE €1:0,1

2650 NEXT N1

2670 RORAW @€1:-1,0

2480 RMOVE @€1:1,0

2690 FOR Ni=1 TO S

2700 FOR Nz=1 TO 3

2710 RMOVE €1:0,-3.5
2720 RDRAW €1:0.5,0

2730 RMOVE €1:-0.5,0
2740 NEXT N2

2750 RMOVE €1:0,-3.5
2760 RMQOVE €1:-1,0

2770 RDRAW €1:2,0

2780 RMOVE €1:-1,0

2790 NEXT Ni

2820 VIEWPORT 30,100,10,80
2830 WINDOW W1,W2,W3,W48
2840 PRINT €1,17:1.5,1.5
2900 FOR N=1 TO R

2910 IF A(X,N)<O THEN 2950
2920 IF A(Y,N)<O THEN 2950
2930 MOVE @1:A(X>N),A(Y,N)
2940 GOSUE B(N) OF 2980, 3060,3160
2950 NEXT N

2960 GO TO 3260

2980 WINDOW 0, 130,0,100
27990 RMOVE €1:-0.75,-0.75
3000 RORAW @1:1.5,0

3010 RDRAW €1:-0.75,1.5
3020 RDRAW €1:-0,75,-1.5



3030
3040
3060
3070
00
3090
X100
3110
3120
3130
3140
2160
170
3180
3190
3200
3210

220
3230
I2460
3270
I2Q0
I290
3200
3310
3320
S330
I240
2E41
3342
3343
344
IR4S
3244
3749
cciqe]
3360
3370
2410
3420
3450
3440
3490
3500
310
IS0
2W30
3540
[SSO
3560
3570
IS0
IS0
34600
34630
3640
3650
3640
3670
3I&20
3¢90
3700
3701

51.

WINDOW W1,W2,W3,W4
RETURN

WINDOW 0,130,0,100
RMOVE @1:-0.75.0
RDRAW €1:1.5,0

RMOVE @1:-0.75,0
RMQVE €1:0,0,75
RDRAW €1:0,-1.5
RMOVE €1:0,0,75
WINDOW W1.W2:W3.W4e
RETURN

WINDOW 0,130,0,100
RMOVE @1:-0.75,-0.75%
RDRAW €1:1.5,0
RDRAW @1:0,1.5

RDRAW €1:-1,5.,0
RDRAW €1:0,-1.5
WINDOW W1.W2.W3,Wa
RETURN

PRINT “"Wcould vou like a least-sauares best—fit line drawn throueh”
PRINT “the data pPoints (tvpe “ves” or “no’)?":

INFUT G¢
IF G$="na" THEN 4140
REM ELIMINATE ABBERANT SAMFLES FROM CALCULATIONES

PRINT "Dv vou want anv samples eliminated from calculations="
PRINT "<¢tvpre “ves’ or “noa” "%

INFUT I%

IF I$="no" THEN 34%0

FRINT "Turn on line printer-— Tyrpe “17 to continue”s
INPUT @

FOR N=1 TO R
IF A(X.N)IO THEN 2347
IF A(Y,.N){O THEN 334%

PRINT @41:N§"~———= X= "SACX.SNY S Y= "3ACY.N)
NEXT N

PRINT "How many sampPles do vou want to eliminate?"s
INFLUIT I1

FOR N=1 TO I1

PRINT "Sample #7";
INFUT I3

ALY, I2)=AY, IZ)#-100000
NEXT N

A1=0

AZ=0

R1=0

FOR N=1 TO R

IF A(X,N)<O THEN 3530
IF A(Y.N)I<O THEN 3530
A1=A1+A(X,N)
AZ=AZ+A(Y.N)

R1=R1+1

NEXT N

Al=A1/R1

AZ=A2/KR1

B1=0

B2=0

FOR N={ TO R

IF A(X.N)KO THEN 32700
IF ALY, N)<O THEN 3700
Bi=B1+(A(X,N)-A1)#(A(Y,N)-A2)
Bx=BZ+(A(X,N)-A1)"2
NEXT N

GOSUR 1290



-

3720
3750
3760
770
3IR00
3810
3820
28320
3840
3850
3860
3€70
2910
3920
390
390
4000
4010
4020
4030
4040
4050
4040
4070
4030
4090
4100
4140
4141
4142
4140
4145
4170
4175
4120
4181
4210
4220
230
4240
4250
4240
4270
4280
4290
4200
4210
4220
43320
4240
4350
4360
43270
4320
43390
4400
4410
4420
4430
4440
4450
4460
4470

52.

B3=B1 /B2

A3=A2-B3#A1
BA=A3+B3#M2
BS=A3+B3#M4

S1=0

FOR N=1 TO R

IF A(X NILO THEN 3860
IF A(Y.N)<I0 THEN 3860
B&=A3+BIRA(X-N)
S1=S1+(A(Y:N)=-Bs&) 2
NEXT N
82=SQAR(S1/(R1-2))
MOVE @1:M2,.B4

DRAW @1:M4,BS

C3=0

Ca=0

CS=0

FOR N=1 TO R

IF A(X.N)CO THEN 4090
IF A(YsNI<O THEN 4090
Cl1=A(XsN)/W2-A1 /W2
C2=A(Y,N)/WA-AZ/WE
CE=C3+C1#C2
CA=Ca+C1"2

CS=Co+C2"2

NEXT N
Cé6=C2/SOR(CA*CT)

FOR N=1 TO R

IF A(X,N)>=2 THEN 4140
RAIXIN)=A(XIN) /=100000
NEXT N

FOR N=1 TO R

IF A(Y.N)>=2 THEN 4180
A(Y,N)I=A(Y:N)/=100000
NEXT N

IF De¢="stopr" THEN 4430
WINDOW 0,150, 0,100
VIEWFORT 0, 150,0, 100
MOVE @1:120,10

RORAW @1:20,0

RDRAW @1:0,1S

RORAW @€1:-320,0

RDRAW @1:0,-15

RMQVE @1:12,18

PRINT €1,17:2.05,2.5
PRINT @i:“KEY"

MOVE @1:121,20

RDRAW €1:2,0

RDRAW €1:0,2

RIRAW €1:-2,0

RDRAW €1:0,-2

PRINT @1.,17:1.2,2.%
RMOVE @1:7,0

PRINT @1:"A0OB + Bas"
MOVE @1:122,16

RDRAW @1:0.2

RMOVE @1:-1,-1

RDRAW €1:2,0

RMOVE @1:5,-1

PRINT @1:"Nerhelinite"
MOVE @1:122,12

RMOVE €1:-1,0

RDRAW @1:2,0



4450
4450
4500
4510
4520
4530
4540
4550
4560
4570
4580
4590
4600
4410
4620
4630
4640
44650
4660
4710
4720
47320
4740
4720
4730
4800
4210
4220

53.

RDRAW @1:-1,2

RDRAW @1:~1,-2

RMOVE €1:7,0

PRINT @1t "Melilitite"

IF G$="no" THEN 44320

MOVE @1:115,7

PRINT @1: USING 4&10:"Slopet " BE

MOVE @1:115,5

PRINT @1: USING 4410:"Y=intercert:",AZ
MOVE @1:115,3

PRINT @1: USING 46103 "Std. error est.:",S2
MOVE @1:115,1

PRINT @1: USING 4420:"Corr. coef.t",Cé&
IMAGE 1éa.4d.4d

IMAGE 1éa,3d.3d

PAGE
PRINT "Want another plot?"s
INPUT F$

IF F$="no" THEN 4220
FOR N=1 TO R
A(X>NI=A(X.N) /D1
A(Y.NI)=A(Y,.N) /D2

NEXT N

PRINT "Want a different Plattine rcutine™”s
INFUT HS

IF H$="ves" THEN 270

GO TO S60

END



54.

5. X/Y vs. Z Subprogram #5

1003
1020
1030
1060
1070
1100
1110
1151
1182
1153
1154
1155
1156
1157
1158
1159
1160
1141
1162
1165
1170
1180
1190
1200
1240
1250
1260
1270
1280
1300
1310
1390
1400
1410
1420
1430
14318
1432
14332
1434
1435
1436
1437
1438
1440
1450
1460
1470
1480
1490
1500
1501
1510
1520
1540
1550
1560
1570
1580
1590
1600
1610
1620

REM
PRINTY

X/Y VS. 1 SUBPROGRAM #S (of erosram tare)
“Which element for X-axis?“s

INPUT X

PRINY
INPUT
PRINT

“Which subelement for Y-axis (numerator)?®s
Y
“Additional subelement for Y-axis (denominator)?"s

INPUT D3

PRINT
PRINT
INPUT
IF Js=
PRINT
PRINT
INPUT
PRINT
FOR N=
PRINT

“Do vyou want to eliminate sameples from any rock srour™"
"Tymre “ves  or ‘no "s

Js

"no" THEN 1165

“Grouri=melilitite, Groumr2=nerhelinite, GrOupS-“QUB + Bas"

“How many sroups do vou want to eliminate?"s

uca)

“Which sroumr(s) do vou want to eliminate (use #)2"3
1 TO U(a)

l!“ ll‘

INPUT U(N)

NEXT N
PAGE
FOR N=
A(42,N
IF A(Y
IF AD
A(A2,N
NEXT N
H=Y
Y=42
PAGE
GOSUB
GO TGO
M2=999
Ma=0
Mb&=099
ME=0
FOR N=

1 TG R

ym—]

sN)<O THEN 1250

3. NI<O THEN 1250
Y=ACY,N) /A(DE,N)

1390
1510
9999
QO

1 TOR

IF B(N)=U(1) THEN 143%

IF B(N
IF B(N
GO TO
IF A(X
IF A(Y
ACX.N)
ALY, N)
IF A(X
IF Aty
M2=M2
MA=M4
Mo=Mb
MB=M8
NEXT N

)=lI(2) THEN 1435
)=U(3I) THEN 14835
1440

»NI<O THEN 1500
sN)<O THEN 1500
=A(X,N)%#-100000
=A(Y,N)%~-100000
'N)<O THEN 1500
+N)<O THEN 1500
MIN A(X,N)

MAX A(X.N)

MIN A(Y,.N)

MAX AC(Y,N)

RETURN

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
INPUT
PRINT
INPUT
PRINT
INPUT

*Minimum X-value:"itM23" "t eMaximum X~-value:"$M4
"Minimum Y-value:“"3IM6s " "3 oMaximum Y-value:d"iM2

" WINDOW SETTINGS e "
“Lowest X-value desired?"s
W1

“Hishest X-value desired”™":
W2

“Lowest Y-value desired™"s
W3



1430
1440
1660
1670
14680
1690
1700
1710
1720
1740
1750
1740
1770
1780
1790
1800
1810
12820
1830
1840
1850
1840
1870
1830
1890
1910
1220
1930
1950
19460
1970
19790
2000
2010
2020
2020
2040
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2140
2170
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
2310
2320
2320
2340

55.

PRINT “Hishest Y-value desired?"s
INFUT W4

MOVE €1:30,10

RDRAW €1:70,0

RDRAW €1:0,70

RDRAW @1:-70,0

RORAW @1:0,-70
Vi=(W2-W1)/710

V2= (W4-W3) /10

PAGE

PRINT "X axis headins:"
INPUT BS

PRINT "Y axis headins:"
INPUT Cs

PRINT "(tvre “stor’ here if vou want to re-start the ercsram)”
PRINT “Title of erarh:”
INFUT D¢

IF Ds="stoe" THEN 4130
Li=LEN(BS)

L2=LEN(CS)

L3=LEN(D$)

L4=35-L1

LE=25-L2

L6=35-13

FRINT @1,17:2,3.5

MOVE €1:30,3

RMOVE €1:L4,0

PRINT @1:R$

MOVE €1:30,&5

RMOVE €1:L6,0

PRINT @1:0$

MOVE €1:20,10

RMOVE €1:0,LS

SET DEGREES

PRINT €1,25:90

PRINT @1:C$

PRINT €1,2%5:0
WE=(WZ-W1)/5

PRINT €1,17:1,2,2.5
MOVE e1:29,7

FOR N=W1 TO WZ STEF WS
C$=STR(N)

Z22=LEN(CS)~-1

I3=22/2

RMOVE €1:-23,0

PRINT @1:N

RMOVE €1:22,0

RMOVE €1:14,0

NEXT N

We= (W4-W3) /S

21=28

MOVE €1:21,9.5

FOR N=W3 TO W4 STEF W&
C$=STR(N)

12=LEN(Cs)

RMOVE €1:-22,0

PRINT @1:N

RMOVE @1:22,14

NEXT N

MOVE €1:320,10

RDRAW €1:0,~-1

RMOVE @110, 1

FOR Ni=1 T0O &



56.

23%0 FOR N2=1 TO 23
23460 RMOVE €1:3.5,0
2370 RDRAW €1:0,0.95
22320 RMOVE €1:0,-0.5
22390 NEXT N2

2400 RMOVE €1:3.5,0
2410 RMOVE €1:0,~-1
2420 RDRAW €1:0,2
2430 RMOVE @€1:0,-1
2440 NEXT N1

24460 RDRAW @1:1,0
2470 RMOVE €1:-1,0
2480 FOR N1=1 TO S
24°0 FOR N2=1 TO 3
2500 RMOVE €1:0,3.5
2510 RDRAW @1:~-0.5,0
2520 RMOVE €1:0.5,0
2520 NEXT NZ

2540 RMOVE @1:0,3.5
2550 RMOVE e1:1,0
25460 RDRAW @3:-2,0
2570 RMOVE @1:1,0
2580 NEXT N1

2600 RDRAW @1:0,1
2610 RMOVE @1:0,-1
2620 FOR Ni=1 TO
2630 FOR N2=1 TO
2640 RMOVE @41:-32.5,0

2¢50 RDRAW €1:0,-0,5

2660 RMOVE €31:0,0.5

2670 NEXT N2

2680 RMOVE €1:-3.5,0

2670 RMOVE €1:0,1

2700 RDRAW €1:0,~-2

2710 RMOVE €1:0,1

2720 NEXT N1

2740 RIRAW @1:-1,0

2750 RMOVE @1:1,0

2760 FOR Ni=1 TO S

2770 FOR Nz=1 TO 3

2720 RMIVE €1:0,-3.5

2790 RDRAW €1:0.5,0

28600 RMOVE €1:-0.5,0

2210 NEXT NZ

2820 RMOVE @1:0,-3.%

2820 RMOVE €1:-1,0

2840 RDRAW @1:2,0

2850 RMOVE €1:-1,0

2860 NEXT Ni

2880 VIEWPORT 20,100,10,80

2890 WINDCOW Wi,W2,WZ,W4

2900 PRINT €1,17:1.5,1.5

2980 FOR N=i TO R

2960 IF A(X,NICO THEN 3000

2970 IF A(Y,N)<O THEN 3000

2980 MOVE @1:A(X+N),A(Y,N)

2990 GOSUB B(N) OF I0320,3110,3210
3000 NEXT N

3010 GO TQ 3300

3030 WINDOW 0,130,0,100

3040 RMOVE @1:~0.75,-0.75

3050 RDRAW €1:1.5,0

3060 RDRAW €1:~0.75,1.5

o



3070
080
090
23110
2120
21320
3140
3150
3140
3170
3180
3190
2210
3220
3230
2240
2250
32460
3270
I220
I300
3310
T20
JI230
3250
2260
I370
fcjei=iv]
jejcicpl
jejei=hed
3323
3354
I38T
3324
3209
3390
400
2410
3440
2450
IR0
3490
3520
3530
3540
3541
3542
3543
3550
3540
3570
35RO
350
31
600
2610
3420
34630
RELO
270
3&R0
490
23700

57.

RDRAW €1:-0.75,-1,95
WINDOW W1.W2,W3. W4
RETURN

WINDOW 0,130,0,100
RMOVE €1:-0,75,0
RDRAW €1:1.5.,0
RMOVE €1:-0.75,0
RMOVE €1:0,0.75
RDRAW €1:0,-1.5
RMOVE €1:0,0,75
WINDOW W1,W2,W3,W4
RETURN

WINDOW 0, 130,0,100
RMOVE €1:~0,75,~0.7%
RORAW €1:1.5,0
RDRAW €1:0,1.5
RDRAW @1:-1.5,0
RDRAW €1:0+-1.5
WINDOW W1, W2, WS WA
RETUURN

PRINT “Would vou lile a least-sauares best—fit line drawn throuseh”
PRINT “the data epcints (tvepe “ves” or “no”

INFUT Gs

IF G$="no" THEN 4130

PRINT “De¢ vou want any samples eliminated
PRINT “—tvepe “ves” or “na”?"s

INFUT I

IF I¢="no" THEN 3520

PRINT "“Turn on line erinter—— Tvpe 1 to
INPUT @

FOR N=1 TO R

IF A(X,N)YCO THEN 33289

IF A(Y N)ICO THEN 3389

PRINT @41:Ns$"——e-—- X= “SA(XLNIS" Y=
NEXT N

)y

from calculatioens-"

continue”s

"3$A(Y.N)

FPRINT “How manv samples do vou want to eliminate™":

INFUT 11

FOR N=1 TO I1i

PRINT “Sample #7"3
INFUT I3

ALY, I2)=A(Y, I3)%=-100000
NEXT N

A1=0

AZ=0

R1=0

AS=0

A3=0

A4=0

FOR N=1 TO R

IF A(XsNI<O THEN 3410
IF A(Y>N)<O THEN 3410
A1=A1+A(X.N)
A2=A2+A(Y,N)
AB=AR+A(Y,N)"2
Ri=R1+1

NEXT N

Al=A1/R1

AZ=A2/R1

Bi=0

E2=0

FOR N=1 TO R

IF A(X3NDCO THEN 3730
IF A(Y.NDLO THEN 3730



3701
3702
3710
3720
37320
3731
3750
I7R]0
3790
3200
38320
3240
3850
[S60
3870
3820
38%0
JIVO0
2920
V20
IVE0
2O90
4000
4010
4020
40730
4040
4050
4040
4070
4020
4070
4100
41720
41721
4132
4150
41%5%
4140
41418
4170
4180
4190
4200
4210
4220
4230
4240
4250
4240
4270
4220
42720
43200
43210
4220
43230
4340
4350
47340
4370
4380
43290

58.

A=A+ (A(YN)-AL)
A4=A4+(A(Y.N)-AG) 2
Bi=R1+(A(XsN)~-A1)#(A(Y,N)-A2)
B2=RZ+(A(X>N)-A1)"2
NEXT N

GOSUR 1390

B&=R1/E2

AR=A2-R3*AL
B4=AZ+BI#M2
BS=QA3+R3xM4

S1=0

FOR N=1 TO R

IF A(X,NIKO THEN 2290
IF A(Y,N)Y{O THEN 3&90
B&=AR+B2#A (X N)
S1=C1+(A(Y,N)-BR&)™2
NEXT N
S2=80R(S1/(R1-2))

MQVE @1:M2,R4
DRAW @1:M4,BRS
C3=0
C4=0
CS=0
FOR N=1 TO R

IF A(X.N)<O THEN 4070
TF ACY,N)<O THEN 4070
C1=A (X, N) /WZ-A1/WZ
C2=A(Y,N) /WA-AZ/ W4
CE=CI+C1#C2
Ca=Ca+C1"Z

CS=CS+C2n2

NEXT N
Ce=C2/SOR(CARCS)

FOR N=1 TO R

IF A(XsN)>-2 THEN 4150
A XS N)I=A (X, N) /=100000
NEXT N

FOR N=1 TO R

IF ACY.N)>=2 THEN 4170
ALY, NI=ALY,N) /=100000
NEXT N

IF D$="stor" THEN 4610
WINDOW 0,150,0,100
VIEWPORT 0, 150,0,100
MOVE @1:120,10

RORAW @13:30,0

RDORAW €1:0,1%

RDRAW @1:-30,0

RDRAW €1:0,-15

RMOVE @1:12,18&

PRINT €1,17:2.05,2.5
PRINT @1:"KEY"

MOVE @1:121,20

RDRAW @1:2,0

RORAW @1:0,2

RORAW @1:-2,0

RDRAW @1:0,-2

PRINT €1,17:1.2,2.5
RMOVE €1:7,0

PRINT @1:"ACE + Bas"
MOVE €1:122,164

RDRAW @1:0,2

RMOVE @1:-1,-1



4400
4410
4420
4420
4440
4450
4440
4470
4420
4420
4500
4510
4520
4530
4540
4550
4540
4570
4520
4590
4400
4410
4420
4467320
446480
44640
4740
4750
4740
4770
4730

59.

RDRAW €1:2,0

RMOVE @1:5,-1

PRINT @1:"Nephelinite”

MOVE @1:122,12

RMOVE @13-1,0

RDRAW @1:2,0

RDRAW €1:-1,2

RDRAW @1:-1,-2

RMOVE €1:7,0

PRINT @1:"Melilitite”

IF G$="no" THEN 4410

MOVE @1:115,7

PRINT @1i: USING 4590 "Sloee:",BZ

MOVE @1:115,5

PRINT @1: USING 4%590:"Y-intercert:™,AZ
MOVE @1:11%5,3

PRINT @1: USING 4590:“Std. error est.:",S82
MOVE @1:115,1

PRINT @1: USING 4400:"Corr. coef.:",Cé
IMAGE 1éa,4d.44d

IMAGE 16a,3d.3d

PAGE

PRINT "Want another plot?":
INFUT Fs

IF F$="no" THEN 4780

Y=H

PRINT "Want a different plaottina routine?"s
INFLIT Hs

IF H$="ves" THEN 270

GO TO S40

END



60.

6. C1* (X/Y) vs. C2*Z Subprogram #6

1003 REM Cie(X/7Y) VS. C2#7 SURPROGRAM ®#& (of erosram tare)
1020 PRINT "Which element for X-axis?"“s

1030 INPUT X

1040 PRINT “X-constant?"s

1050 INFUT D1

10460 PRINT "Which subelement for Y-axis (numerator)?"g

1070 INPUT Y

1080 PRINT “Numerator—constant?"s

1090 INPUT D2

1100 PRINT "Additional! subelement for Y-axis (denominatoer)?"s
1110 INPUT D3

1120 PRINT "Denominator-constant?®s

1130 INPUT D4

1151 PRINT "Do vou want to eliminate sammles from anvy rock erous?”
1152 PRINT *“Tyme ‘ves’” or “no”"t

1153 INPUT Js

1154 IF Js="no" THEN 1145

1155 PRINT “Groumi=melilitite. Groumr2=nerhelinite, Grour3="A0UB + Bas"
11546 PRINT “How manvy wrours do vou want to eliminate?"s

1157 INPUT U(4)

1158 PRINT *“Which sroum(s) do vou want to eliminate (use #):"s3
1159 FOR N=1 TO U(4)

1160 PRINT “# “3

1141 INPUT U(N)

1162 NEXT N

116% PAGE

1170 FOR N=t TO R

1180 A(42,N)=~}

1190 IF A(Y,N)<O THEN 1250

1200 IF A(D3,N)<O THEN 31250

1210 AXLN)I=A(X,N) #D1

1220 ACY,N)=A(Y,N)#D2

1220 A(DI,N)=A(DZ,N)«D4

1240 A(42,N)=A(Y,N)/A(D3I, N)

1250 NEXT N

1260 H=Y

1270 y=42

1280 PAGE

1300 GOSUB 1390

1310 GO TO 1510

1390 M2=9999999

1400 M4=0

1410 M&=9999999

1420 M8=0

1430 FOR N=1 TO R

1431 IF B(N)=U(1) THEN 143%

1432 IF B(N)=U(2) THEN 143%

1433 IF B(N)=U(3) THEN 1435

1434 GO TO 1440

1435 IF A(X.N)XO THEN 1500

1436 IF A(Y.N)SO THEN 1500

1437 A(X.N)=A(X,N)%~-100000

1432 A(Y.N)=A(Y,N)&=-100000

1440 IF A(X.N)XO THEN 1500

1450 IF A(Y,.N)<O THEN 1500

1440 M2=M2 MIN A(X,N)

1470 M4a=M4 MAX A(X,N)

1480 M6=M& MIN A(Y,N)

1490 M8=ME& MAX A(Y.N)

1500 NEXT N

1501 RETURN

1510 PRINT *“Minimum X-valuet"$M2:" "3 "Maximum X-value:“3M4
1520 PRINT *"Minimum Y=-value:“gMés" “$ "Maximum Y-valuet"iIMS



1540
1550
1540
1570
15280
1520
1600
1610
1620
14630
1640
1640
1670
1420
1420
1700
1710
1720
1740
1750
1760
1770
1720
1730
1200
1210

1250
1360
1870
1220
1220
1210
1920
1930
1950
12460
19270
1990
2000
2010
2020
2030
2040
2060
2070
2030
2090
2100
2110
2120
2130
2140
2150
2160
2170
2190
2200
2210
2220
2230

61.

PRINT

FRINT

PRINT " WINDOW SETTINGS . "
FRINT "Lowest X-value desired?"s
INPUT W1

PRINT "Hishest X-value desired?";
INFPUT WX

FRINT "Lowest Y-value desired?"s
INFUT W=
PRINT "Higshest Y-value desired™";
INFUT W4
MOVE @1:30,10
RDRAW @1:70,0
RDRAW @1:0,70
RDORAW @1:-70,0
RORAW @1:0,-70
Vi=(W2-W1)/710
2=(Wa-WZ) /710
FAGE
FRINT "X axis headina:"
INFIIT E$
FRINT "Y asxis headina:"
INFUT C$

FRINT "(tvPe “star’ here if wou want to re—start the

FRINT "Title of eraphi®
INFUT D¢

IF D$="stop" THEN 4130
L1=LEN(ES$)

L2=LEN(LC%)

L3=LEN(D%)

L4=3%5-L1

LS=25-LZ

Lé&=25~-L3

FRINT @1,17:2,3.5

MOVE @1:30,%

RMOVE @e1:0L4,0 N
FRINT @1:Es

MOVE @1: 320,25

RMIVE @1:3L64,0

PRINT @i1:0is

MOVE @1:20,10

RMOVE @1:0,.L5

SET DEGREES

PRINT @1,25:20

PRINT @1:0C0%

PRINT @1,25:0
WS=(W2-W1) /5

PRINT @1,17:1.2,2.5
MOVE @1:29,7

FOR N=W1 TGO WZ STEF WS
C$=STR(N)

22=LEN(C$)~-1

23=22/2

RMOVE @1:-Z3,0

PRINT @1:N

RMOVE @1:23,0

RMIVE @1:14,0

NEXT N
We=(Wa-W2) /5
Z1=2¢&

MOVE @1:21,9.5
FOR N=WZ TO W4 STEF Wé
CE=STR(N)

program)”



2240
2250
2240
2270
2280
23210
2320
2330
2340
2350
2340
2370
2380
2370
2400
2410
2420
2430
2440
24460
2470
2430
2490
2500
2510
2520
2530
2540
2550
2560
2570
2580
24600
2410
2620
2630
24480
2650
24640
2670
2680
2690
2700
2710
2720
2740
2750
2760
2770
2720
2790
ZR00
2810
2820
2830
2840
2850
28460
2820
2890
2900
2950
2960

12=_EN(CS)
RMOVE @1:-22,0
PRINT @1:N
RMOVE @1:22,14
NEXT N

MOVE @1:30,10
RDRAW @1:0,-1
RMOVE €1:0,1
FOR Ni=t TO &
FOR NzZ=1 TO 3
RMQVE @€1:32.%5,0
RIRAW €1:0,0.5
RMOVE @1:0,-0.5
NEXT N2

RMOVE @1:3.5,0
RMOVE €1:0,-1
RDRAW @1:0,2
RMOVE @1:0,-1
NEXT Ni

RIRAW @1:1,0
RMOVE €1:-1,0
FOR Ni=1 TO S
FOR N2=1 TO &
RMOVE @1:0,3.5
RIRAW @1:-0.5,0
RMOVE @1:0.5,0
NEXT NZ

RMOVE @1:0,3.5
RMOVE @1:1,0
RDRAW @1:-2,0
RMOVE @1:1.0
NEXT Ni

RORAW @1:0,1
RMOVE @1:0,-1
FOR Ni=1 TO S
FOR N2=1 TO
RMOVE @1:-3.5,0
RDRAW @1:0,-0.5
RMOVE €1:0,0.5
NEXT NZ

RMOVE €1:-3.5,0
RMOVE @€1:0,1
RORAW @1:0,-2
RMOVE @€1:0,1
NEXT N1

RDRAW €1:-1,0
RMOVE e1:1,0
FOR Ni=1 TO0 S
FOR N2=1 TO &
RMOVE @€1:0,-3,5
RDRAW @1:0.%,0
RMOVE €1:-0,5,0
NEXT N2

RMOVE €1:0,-32.5
RMCOVE @1:-1,0
RIRAW @1:2,0
RMOVE @1:-1,0
NEXT Nt

n

w

62.

VIEWPORT 30,100,10,&0

WINDOW W1, W2.W32,W4
PRINT @1,17:1.5,1.5
FOR N=1 TO R

IF A(X>NI<O THEN 3000



2970
2980
2990
3000
3010
3030
040
3050
IOLO0
070
3080
2090
3110
3120
3130
3140
3150
2140
3170
3120

3420
3490
3520
3530
2540
3541
3542
35473
3550
3560
3570
3520
2590
3571

63.

IF A(Y.N)<O THEN 3000

MOVE @1:A(X,.N),A(Y.N)

GOSUER B(N) QF 3030,3110,3210

NEXT N

GO TO 3300

WINDOW O, 1320,0,100

RMOVE @1:-0.75,-0.75

RORAW €@1:1.5,0

RORAW @1:-0,75,1.5

RORAW @1:-0.75,~-1.5

WINDOW W1,WZ,W3,W4

RETURN

WINDOW 0,130,0, 100

RMOVE @1:-0.75,0

RDRAW €1:1.5,0

RMOVE @1:-0.75%,0

RMOVE @€1:0,0.75

RDORAW @1:0,-1.5

RMOVE @1:0,0,7%

WINDOW W1.WZ, W3, Wa

RETLIRN

WINDOW O, 120,0, 100

RMOVE @1:-0.75,-0,7%

RORAW @1:1.5,0

RORAW @1:0,1.5

RORAW @1:-1.5,0

RORAW €1:0,-1.5

WINDOW W1, W2, W2, W4

RETURN

FRINT “Would you like a least-squares best—-fit
FRINT "the data Points (tvepe “ves’ or “no’)?"s
INFUT G%

IF G¢="no" THEN 4130

FRINT "[Do vou want anv samples eliminated from
FPRINT "—tvpe “vee” ar “no ?"s -
INFUT I$ N

IF I$="no" THEN 2520

line drawn throush®

calculations-"

PRINT "Turn on line printer—— Tvee “17 to continue"s

INFUT 1

i FOR N=1 TO R

IF A(X.N)<O THEN 3389
IF A(Y,N) <O THEN IZ3%
PRINT @41:Ns"————- X=
NEXT N

YTACXINYS " Y= "SALY.N)

PRINT "How many samples do you want to eliminate™™"s

INFUT It

FOR N=1 TO I1

PRINT “"Samele #7"3
INPUT IZ

ALY, I3)=A(Y,I2)%-100000
NEXT N

Al=0

AzZ=0

R1i=0

AS=0

Ax=0

A4=0

FOR N=1 TO R

IF A(X,N)<O THEN 3Z¢10
IF A(Y,N)<O THEN 3610
A1=A1+A(Y,N)
A2=AZ+A(Y,N)
AZ=AZ+A(Y,N) "2



3600
3410
3620
630
ELD
3670
JLS0
34690
I700
3701
3702
3710
3720
I720
3731
3750
3780
3790
SIB00
JI[20
3840
IS0

ISBA0

4020
407320
4040
4050
4040
4070
4020
40390
4100
4130
4121
4132
4150
4155
4140
4141
4170
4120
4190
4200
4210
4220
4230
4240
4250
4240
4270
4280
4290
4300

64.

Ri=R1+1

NEXT N

Al=A1/R1

A2=A2/R1

E1=0

FOR N=1 TO R

IF A(XSN)TO THEN 37320

IF A(Y,N)O THEN 3730
AZ=A3+(A(Y,N)-AL)
A4=A4+(A(Y,N)-AS)"Z
Bi=Bi1+(A(X,N)-AL1)*(A(Y.N)-A2)
B2=BZ+(A(X,N)—-A1)"2

NEXT N

GOSUBR 1390
B2=R1/R2
AR=A2-R3#A1
B4=A3+B3#M2
BS=AZ+B3*M4

S1=0

FOR N=1 TO K

IF A(X.N)CO THEN 3%
IF ACY.N)IO THEN 3
B&A=AZ+RI#A (X5 N)
S1=S1+(A(Y.N)-B&I) 2
NEXT N
S2=SRPR(S1/(R1-2))
MOVE @1:MZ, R4

DRAW @1:M4,BS

CE=0

Z4=0

C5=0

FOR N=1 TO R

IF A(XSNYIO THEN 4020
IF ACY,N)XO THEN 40%0
C1=A(X.N)/W2-A1/WZ
C2=A(Y,N)/W4-AZ/W4
C3I=C3+C1%C2
C4=Cl4+1"2

CS=Co+C2"2

NEXT N
Cée=C3R/SOR(C4%CS)

FOR N=1 TO R

IF A(X.N)>=2 THEN 4150
ACY>NI=ACY,N)/=100000
NEXT N

FOR N=1 TO R

IF ACY,N) =2 THEN 4170
ALY N)I=A(Y,N)/=100000
NEXT N

IF D$="stopr" THEN 4&10
WINDOW 0,150,0, 100
VIEWPORT 0Q,1%0,0,100
MIVE @1:120,10

RORAW @1:30,0

RDRAW €1:0,1S

RORAW @1:-30,0

RORAW @1:0,-15

RMOVE @1:12,18&

PRINT @€1,17:2,.05,2.5
PRINT @1:"kKEY"

MOVE e1:121,20

RDRAW €1:2,0



4310
4320
4330
4240
4350
43240
4370
43230
43290
4400
4410
4420
4430
4440
4450
4440
4470
4430
4490
4500
4510
4520
4520
4540
4550
4540
4570
4530
4590
4400
4410
{420
8430
4440
44460
4470
44620
{450
4700
84710
4740
4750
4760
8770
4720

65.

RDRAW @1:0,2

RDRAW @1:-2,0

RORAW @1:0,-2

PRINT 1,17:1,2,2.5

RMOVE @1:7,0

PRINT e1:"AOB + Bas"

MOVE @1:122,16&

RORAW @1:0,2

RMOVE ei:-1,-1

RDRAW @1:2,0

RMOVE @1:5,-1

PRINT @1:"NepPhelinite"

MOVE @1:122,12

RMOVE e€1:-1,0

RDRAW @1:2,0

RORAW @1:-1,2

RORAW @1:~-1,-2

RMOVE @1:7,0

PRINT @1:"Melilitite"”

IF G$="no" THEN 4410

MOVE @1:115,7

PRINT @1: USING 4590:"3Ilapet",.RBE

MOVE @1:115,5

FRINT @1: USING 4590:"Y-intercert:",AZ
MOVE €1:115,2

PRINT @1: USING 45%0:"Std. error est.:",SZ2
MOVE @1:115,1

PRINT @1: USING 4400 "Corr. ccef.:",Cé&
IMAGE 1éa,4d.4d

IMAGE 1éa,3d.3d

FAGE

PRINT "Want ancther Plot?"s
INPUT F$

IF F$="no" THEN 470

Y=H

FOR N=1 TO R

A(X-N)=A(X,.N)/D[1

ACY.N)=A(Y,N) /D2

A(D3,N)=A(D3,N) /D4

NEXT N

PRINT "Want a different plotting routine?"s
INPUT H$

IF H$="ves" THEN 370

GO TO 560

END



66.

7. Cl* (X/Y) vs. C2* (W/Z) Subprogram #7

1003
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
11460
1170
1161
11&2
1183
11234
1185
1186
1187
1182
11&°
1190
1191
1192
1200
1210
1220
1220

240
1250
1260
1270
1220
1290
1300
1310
1320
1330
1340
1350
1340
1370
1380
1390
1391
1392
1500
1510
1520
1530
1540
1541
1542
1543
1544
1545
1546
1547

REM Ci®(X/Y) VS. C2#(W/2) SUBPROGRAM #7 (of prosram tare)
PRINT “Which subelement for X-axis (numerator)?"s

INFPUT X

PRINT “Numerator-constant?"s

INFUT D1

PRINT "Additional subelement for X-axis (denominator)?"s
INPUT D&

PRINT "Denominator-constant™":

INPUT D7

PRINT “Which subelement for Y-axis (numeratcr)?"s

INFUT Y

PRINT “Numerator-constant?"s
INPUT D2

PRINT "Additional subelement for Y-axis (denominator)?"3
INPUT D3

PRINT "Dernominator-constant?"s
INFUT D4

PRINT "Do vou want to eliminate samples from anv rock sroup™"
PRINT "Tvyre “ves” or “no”:"3
INPUT Js

IF Js$="no" THEN 1200

PRINT "Grouel=melilitite, Grouerl2=rneprhelinite, CrourZ="a0B + Bas"
PRINT "How many srours do vou want to eliminate™"s
INPUT U(4)

PRINT "Whaich ercups de vou want to eliminate (use #):"
FOR N=1 TO U(4)

PRINT "# "3

INPUT L(N)

NEXT N

PAGE

FOR N=1 TO R

A(42,N)=~1

A(43,N)=~1

IF A(Y,N)<ZOD THEN 1340

IF A(D3.N)CO THEN 1340

IF A(X,N)<O THEN 13430 -
IF A(D&NY<O THEN 1340
ACX,NY=A(X,N)*[1
A(Y+N)=A(Y.N)*DZ
A{D3,N)=A(D3.N)*D4
A(DENY=A(DE,N) %07
A(42,N)=A(X+N)/A(D6,N)
A(43,N)=A(Y.N)/A(D3:N)

NEXT N

Hi=X

H2=Y

X=42

Y=43

PAGE

GOSUB 1500

GO 70 1&20

M2=9999999

M4=0

M&=999999%

Ma=0

FOR N={ TO R

IF B(N)=U(1) THEN 154%

IF B(N)=U(2) THEN 1545

IF B(N)=LI(3) THEN 1545

GO TO 1550

IF A(X,N)I<CO THEN 1610

IF A(Y,N)<O THEN 1410
A(X,N)=A(X.N)#=-100000



1548
1550
1560
1570
1520
1590
1600
14610
1611
1420
1630
1640
1650
14640
14670
1680
14620
1700
1710
1720
1720
1740
1750
17&0
1770
1720
1790
1200
15810
1820
1230
1840
1350
18460
1870
1820
1290
1900
1210
1920
1930
19240
1950
1940
1970
1920
1990
2000
2020
2020
2040
2050
20460
2070
2080
2100
2110
2120
2130
2140
2150
2170
2120

67.

A(YsN)=A(Y,N)*-100000
IF A(X.N)Y<O THEN 1410
IF ACY,N)<O THEN 1610
M2=MZ MIN A(X,N)
M4=M4 MAX A(X,N)
Mé&=Mé& MIN ACY,N)
M3=M8 MAX A(Y,N)

NEXT N

RETLIRN

PRINT “Minimum X-valuet"3M23" s "Maximum
PRINT "Minimum Y-value:"iMés" ¥s "Masximum
REM ADJUST WINDOW SETTINGS

PRINT

PRINT

PRINT * WINDOW SETTINGS oo *

PRINT "Lowest X-value desired?"s

INFUT Wi

PRINT "Highest X-value desired®";

INFUT W2

PRINT "Lowest Y-value desired™"s

INFUT W2

FRINT "Highest Y-value desired?™"s

INFLUT W4

REM MAKE BOX AND TIC MARES, NUMBER AXES

MOVE @1:30,10
RDRAW €1:70,0
RORAW @1:0,70
RORAW €1:-70,0
RDRAW @1:0,-70
Vi=(W2-Wi)/710
VZ=(W4-WZ) /710

REM AXIS LABELING AND HEADING
FAGE

FRINT "X axis heading:"

INFUT E$

PRINT "Y axis headins:" .
INFUUT C%

X-value:"3sM4

Y-value

PRINT "(tvre “storP’ here if you want to re-start the

PRINT "Title of srarh:"
INFUT Ds

IF D$="stor" THEN 4270
L1=LEN(E%)

L2=LEN(CS)

L3=LEN(D$)

L.4=35-L1

LS=35-L2

L6=35-L3

PRINT €1,17:2,3.5

MOVE €1:320,32

RMOVE @1:0L4.0

PRINT @1:B%

REM PRINT GRAPH HEADING
MOVE @1:30,8%5

RMOVE @1:0L&,0

PRINT @1:D%

MOVE @1:20,10

RMOVE €1:0,LS

SET DEGREES

PRINT @1,25:230

PRINT @1:C%

PRINT @€1,25:0
WS=(W2-W1) /S

PRINT €1,17:1.2,2.5

"sMe

prosram)"



68.

2190 MOVE €1:29,7
2200 FOR N=W1 TO W2 STEP WS
2210 C$=STR(N)

2220 Z2=LEN(C$)-1
2230 13=22/2

2240 RMOVE e€1:-232,0
22%0 PRINT @i:N
2240 RMOVE €1:23,0
2270 RMOVE €1:14,0
2280 NEXT N

2300 We=(Wa-WR) /S
2310 Z1=28

2320 MOVE e1:71,9.5
2330 FOR N=W3 TO W4 STEF Wé&
2340 C$=STR(N)

2350 Z2=LEN(CS)
2360 RMOVE €1:-22,0
2370 PRINT e@1:N
2380 RMOVE e1:72,14
22390 NEXT N

2420 MOVE @1:30,10
2430 RDRAW @1:0,-1
2440 RMOVE @1:0,1
2450 FOR N1=1 TDO S
2460 FOR N2=1 TQ 3
2470 RMOVE @1:2.5,0
2420 RORAW €1:0,0,%
2490 RMOVE @1:0,-0.5
2500 NEXT N2

2510 RMOVE €1:32.5,0
2520 RMOVE @1:0,-1
2320 RDRAW @1:0,2
2540 RMOVE @1:0,-1
2550 NEXT N1

: RORAW @1:1,0

! RMOVE €@1:-1,0
2590 FOR Ni=1 TO S
2600 FOR NzZ=1 TO &
2610 RMOVE @1:0,3.5
2420 RDRAW @1:-0.5,0
2630 RMOVE €1:0,5,0
2640 NEXT N2

2650 RMOVE €1:0,3.5
2640 RMOVE @1:1,0
2670 RDRAW @1:-2,0
2620 RMOVE €1:1,0
2690 NEXT N1

2710 RIRAW €1:0,1
2720 RMOVE @1:0,-1
2730 FOR Ni=1 TO S
2740 FOR N2=1 TO 3
2750 RMOVE €1:-3.5,0
2760 RORAW €1:0,-0.5
2770 RMOVE @1:0,0.5
27&0 NEXT N2

27°0 RMOVE €1:-3.5,0
2200 RMOVE €1:0,1
2810 RDRAW €1:0,-2
2820 RMOVE e1:0,1
2830 NEXT N1

2240 REM MARK LEFT AXIS
2850 RORAW €1:-1,0
2840 RMOVE €1:1,0



USRI

2870
2820
28°0
2900
2710
2920
2930
2940
2950
29460
2970
2990
I000
3010
3060
3070
I020
3070
2100
3110
120
3140
3150
2140
2170
2120
3190
2200
3220
3220
3240
3250
2260
3270
3230
IO
3300
IZZ0
230
3340
3350
J340
3370
3IFRO
2390
3410
3420
2330
3440
3440
3470
3420
3420
2S00
2510
3520
2521
ITL2
TR0
2T40
IS0
2540
3570

T

FOR Ni=1 TO S

FOR N2=1 TO 3

RMOVE €1:0,-3.5

RORAW @1:0.5,0

RMOVE @1:-0.5,0

NEXT NZ

RMOVE @1:0,-2.5

RMOVE €1:-1,0

RDRAW @1:2,0

RMOVE €1:-1,0

NEXT Ni

VIEWFPORT 30,100,10,80

WINDOW Wi W2Z:W3,W4

PRINT €1,17:1.5,1.5

FOR N=1 TO R

IF A(X,N)CO THEN 2110

IF A(Y,N)<0 THEN 2110

MOVE @1:A(X-N)»A(Y,N)

GOSLE B(N) OF 3140,2220,32320

NEXT N

G TO 3410

WINDOW 0, 13230, 0, 100

RMIVE @1:-0.75,-0,75%5

RIRAW €1:1.5,0

RORAW @1:-0.75,1.5

RORAW €1:-0.75,-1.5

WINCOW W1.W2, W3, Wa

RETURN

WINDOW 0O, 1320,0, 100

RMOVE @1:-0.7%5,0

RORAW @1:1.5,0

RMOVE €1:-0,.75,0

RMOVE €1:0,0.75

RORAW @€1:0,-1.5

RMOVE €1:0,0,75 .
WINDOW W1,W2 W2, W4 ’
RETLIREN

WINDDOW 0,130,0, 100

RMOVE @1:-0,.7%5,-0.75

RORAW €1:1.5,0

RDRAW @1:0,1.5

RORAL @1:-1.5,0

RIORAW @1:0,-1.5

WINGOW W1 W2 Wz, Wa

RETURN

PRINT “"Would vou like a least-sauares best-fit line drawn throush”
FRINT "the data points (tvrPe “ves” or “no”)7?"3
INFUT G¢

IF G$="no" THEN 42460

PRINT “Do¢ vou want any samples eliminated from calculaticns-'
PRINT "—tvrpe “ves” or “no”7?"s
INPUT Is

IF Is$="no" THEN 4240

FRINT "Turn on line pPrinter-- Tvre “1° to continue"s
INFUT D

FOR N=1 TO R

IF A(X,N)ZO THEN 3%40

IF A(Y.N)ZO THEN 2541

FRINT @41:N;"————ewe X= "SA(XINYS" Y= P3ACYLSN)
NEXT N

PRINT "How many sampPles do vou want to eliminate?"s
INFUT 11

FOR N=1 TO 11



3580
IS0
3620
I630
2640
IET0
620
S0
2700
3710
3720
3730
3740
3750
3760
J770
3800
3210

4020
4040
4040
4070
4120
4130
4140
4150
4140
4170
4120
4170
4200
4210
/4220
4220
4240
4270
4271
4220
4235
4254
4270
4200
473201
4310
4320

=30

70.

PRINT "Sample #7"$
INFUT I3

AlY, 132)=A(Y, I3)#-100000
NEXT N

Al1=0

AZ=0

R1=0

FOR N=1 TO R

IF A(X,N)<Q THEN 3750
IF ACY.N)ZO THEN 23750
A1=A1+A(X.N)
A2=A2+A(Y,N)

Ri=R1+1

NEXT N

Al=A1/R1

AZ=AZ/R1

B1=0

BZ=0

FOR N=1 TO R

IF A(X.N)LO THEN 2270
IF ALY,.N)<O THEN 3270
Bi1=R1+(A(X-N)-AL)® (ALY, N)=-AZ)
BZ=RZ+(A(X.-N)-A1)"2Z
NEXT N

GUOSLUR 1500

BZ=R1/BZ

AZ=AZ-BZ2xA1
B4=QA2+RBZ$#MZ
BS=AI+E3#M4

S1=0

FOR N=1 TO R

IF A(X,N)IQ THEN 40320
IF A(Y.N)<O THEN 4030
BL=AZ+BI#A(X,N)
Z1=51+(A(Y,N)-B&) "2
NEXT N N
SZ=50R(51/(R1-2))

MOVE @1:MZ.R4

DRAW @1:M4,ERS

Co=0

54=0

CS=0

FOR N=1 TO R

IF A(X,N)Z0 THEN 4230
IF A(Y,N)<O THEN 4230
C1=ACX, N) /WZ-A1/WE
C2=A(Y,N)/Wa-AZ/W4
CR=CE+C1 %02

C4=C4+0C12

CS=CS+C2"2

NEXT N
Cé&=C2/SOR(C4#S)

FOR N=1 TO I1

IF A(X.N)>=2 THEN 4225
ACXINI=ACXIN) /=100000
NEXT N

IF ALY, N) =2 THEN 4300
ALY NY=A(Y.N)/=100000
NEXT N

IF D$="stopr" THEN 4740

REM PRINT PLOT SYMBOLS AND BEST-FIT LINE STATISTICE

WINDOW O, 150,0, 100
VIEWPORT 0,1%50,0,100



4240
4350
4340
4370
4320
4390
4400
4410
4420
4430
4440
4450
44460
4470
4430
4490
4500
4510
4520
45320
4540
4550
45460
4570
4520
4590
4400
4410
44620
4£L720
4440
4450
4440
44670
4450
4430
4700
4710
4720
47320
4740
4750
47460
4770
4770
4200
4510
4220
4E30
4240
4230
42460
48290
4900
4910
4920
4920

71.

MOVE @1:120,10

RIRAW @1:320,0

RIRAW €1:0,15

RDRAW €1:-30,0

RDRAW @1:0,-15

RMOVE @1:12,18

PRINT @1,17:2.0%,2.5
PRINT @1:"KEY"

MOVE @1:121,20

RIRAW €1:2,0

RIDRAW €1:0,Z2

RIORAW €1:-2,0

RDRAW @1:0,-2

FPRINT €1,17:1.2,2.%
RMOVE @1:7,0

PRINT @1:"ACER + bas"”
MOVE @1:122,16

RDORAW @1:0,2

RMOIVE @1:-1,-1

RDRAW @1:2,0

RMOVE @1:5, -1

PRINT @1:2"Neprhelinite”
MOVE @e1:12%,12

RMOVE @1:-1,0

RORAW @1:2,0

RIORAW @€1:-1,2

RORAW @1:-1,-2

RMOVE @1:7,0

FRINT @1:"Melilitite”
IF G#$="nao" THEN 4740
MIVE @1:115,7

PRINT @1: USING 4720:"S1aret",BZ
MOVE €1:115,5

PRINT @1: USING 47Z0:"Y-intercert:i",AZ
MOVE €1:115,3

FRINT @1: USING 4720:"Std. errot est.:",52

MOVE @1:115,1

PRINT @1: USING 4730:"Corr. coef.?",Q4
IMAGE 14a,4d.94d

IMAGE 1éa»Zd.5d

FPAGE

PRINT "Want anather pPlot?"s
INFLUT F¢

IF F$="na" THEN 4920

X=H1

Y=Hz

FOR N=1 TO R
A(XsNI=A(X.N) /7D

A(Y,N)Y=A(Y.N) /D2

AR, N)=A(DNZ.N) /4

A(D6,N)=A(DESN) /D7

NEXT N

FPRINT "Want a different Plottine routine?";
INFUT H%

IF H$="ves” THEN 370

GO TO 560

END



72.

8. (C1*X + C2*Y) vs. C3*Z Subprogram #8

1002
1003
1020
1030
1040
1050
10460
1070
1080
1090
1100
1110
1120
1130
1140
1141
1142
1143
1144
1145
1144
1147
1148
114%
1150
1151
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1281
1282
1390
1400
1410
1420
14320
1431
1432
1432
1434
1440
1450
1451
1452
1452
1454
1460
1470
1480
1490
1500
1501
1510

REM

REM (Cl1#X <+ C(C2#Y) VE, C3#2 SUBFROGRAM #8 (of erosram tare)
PRINT "Which element for X-axis?"3

INPUT X

PRINT "X=-constant?"s

INFUT D1

PRINY "Which subelement for Y-axis?"3

INPUT VY

PRINT "Y subelement constant?"s

INPUTY D2

PRINT "Additional subelement for Y-axis (to be added)?";
INPUT D3

PRINT "Additicnal Y subelement constant?"s

INFUT D4

PRINT “"Do¢ vou want te eliminate samples from anv rock group?”
PRINT “"Tvyme ‘ves” or “no” "3

INFUT Js

IF Js="neo" THEN 1160

PRINT "Grourl=melilitite, Grour2=nephelinite, Group3="AUB + Bas"
PRINT "How many ®roups do vou want to eliminate?"s

INPUT U(4)

PRINT “Which sroup(s) do vou want to eliminate (use #)3"

FOR N=1 TO U(4)

PRINT "#"3
INFUT U(N)
NEXT N
PAGE

FOR N=1 TO R
A(4Z,N)=-1

IF ACY,N)<O THEN 1250
IF A(D3,N)<0O THEN 1250
A(X N)=A(X:N)*D1
ALY,.N)=A(Y,N)#D2
A(DZI.NI=A(0L3N)*[14
A(4Z,N)=A(Y N)+A(DZ,N)
NEXT N -
H=Y

Y=42

PAGE

GOSUER 1390

GO TO 1510

M2=9999999

M4=0

MéL=9999999

ME=0

FOR N=1 TO R

IF B(N)=U(1) THEN 1440
IF B(N)=p(2) THEN 1440
IF B(N)=U(3) THEN 1440
GO TO 1452

IF A(X,N)<O THEN 1500
IF A(Y,N)<O THEN 1500
A(XsNI=A(X,N)%#=-100000
ALY:N)=A(Y,N)#=-100000
IF A(X,N)CO THEN 1500
IF A(Y,N)<O THEN 1500
M2=M2 MIN A(X+N)

M4=M4 MAX A(X.N)

Mé&=Mé& MIN A(Y,N)

Me=ME MAX A(Y.N)

NEXT N

RETURN

PRINT "Minimum X-value:"iM2s" "$"Maximum X-value:"3iM4



1520
1540
1550
1560
1570
1580
1590
14600
1410
1620
1420
1640
1440
1670
1420
1690
1700
1710
1720
1740
1750
17460
1770
1730
1790
1300
12310
1820
1230
1240
1350
1340
1870
1820
1820
1910
1220
1920
1940
1950
1960
1970
1990
2000
2010
2020
2020
2040
2060
2070
2080
2070
2100
2110
2120
21320
2140
2150
21460
2170
2190
2200
2210

73.

PRINT "Minimum Y-valuet"ijM&s"” "s"Maximum Y-value:?
PRINT

FPRINT

PRINT " WINDOW SETTINGS ...~ "

PRINT "Lowest X-value desired™";

INFUT W1
PRINT "Hishest X-value desired?"s
INFUT W2

FRINT "[owest Y-value desired?"s
INFUT W3
PRINT "Hishest Y-value desired?"s

INPUT W4

MOVE €1:30,10

RORAW @€1:70,0

RORAW @130,70

RORAW @1:-70,0
RORAW €1:0,-~70
V1=(W2~-W1)/10

VZ=(W4-W3)/10

PAGE

FRINT "X axis headins:"

INFLT B%$

PRINT "Y axis headins:"

INFUT C$

FRINT “"(tvrPe “storp” here if vou want

PRINT "Title of srarh:"
INFUT D%
IF D$="stop" THEN 4130
L1=LEN(ES)
L2=LEN(LCS)
S=LEN(D%)
L4=25~-L1
LS=2%-L.2
L&=35-L%
FRINT €1,17:32,3.%
MOVE @1::20,2 N
RMOVE @1:1L4,0
PRINT @1:Bs$
REM PRINT GRAPH HEADING
MOVE @1:30,85
RMOVE @1:L4,0
FRINT @1:D0%
MOVE €1:20,10
RMOVE @1:0,LS
SET DEGREES
FRINT @€1,25:%0
PRINT @1:Cs
PRINT @1,25:0
WS=(W2-W1) /S
PRINT €1,17:1.2,2.5
MOVE e1:2%,7
FOR N=W1 TO W2 STEP WS
C$=STRI(N)
22=LEN(CS$)-1
I3=12/2
RMOVE €1:-Z23,0
PRINT @1:N
RMOVE €1:23,0
RMOVE @1:14,0
NEXT N
Woe=(Wa-WZ) /S
Z21=28&
MOVE €1:21,9.5

ta re-start the

"IMz

prasram) "



2220
2230
2240
2250
2260
2270
2280
2310
2320
2330
2340
2350
23260
2370
2380
2390
2400
2410
2420
2430
2440
2440
2870
2430
2470
2500
2510
25920
2530
2540
2550
2560
2570
2530
2600
2610
2620
26320
2640
24650
2660
2670
2680
2690
2700
2710
2720
2740
2750
27&0
2770
2720
2770
2200
2210
2220
2830
2240
2250
2260
2820
2290
2900

74.

FOR N=W2 TO W4 STEP W&
C$=CTR(N)
Z2=LEN(CS)

RMOVE @1:-722,0
PRINT @1:N

RMOVE @1:722,14
NEXT N

MOVE @1:30,10
RORAW @1:0,-1
RMOVE €1:0,1

FOR Ni1=1 TO 5
FOR N2=1 TQ 3
RMOVE €1:3.5,0
RDRAW €1:0,0.5%5
RMOVE @1:0,-0.5
NEXT N2

RMOVE €1:3.5,0
RMOVE €1:0,-1
RORAW @1:0,2
RMOVE @1:0,-1
NEXT Ni

RDRAW @1:1,0
RMOVE @€1:-1,0
FOR Ni1=1 TO S
FOR NZ=1 TGO 2
RMOVE @1:0,%.5
RORAW @1:~0.5,0
RMOVE €1:0.%5.0
NEXT N2

RMOVE €1:0,32.9
RMOVE @1:1,0
RORAW @1:~-2,0
RMOVE @1:1,0
NEXT Ni

RDRAW €1:0,1
RMOVE @€1:0,~-1
FOR Ni=1 TO
FOR NZ=1 TO
RMOIVE @1:~-3.5,0
RORAW @1:0,~0.5
RMOVE €1:0,0.5
NEXT N2

RMOVE @€1:~-2.5.0
RMOVE €1:0,1
RORAW @1:0,-Z
RMOVE €1:0,1
NEXT Ni

RORAW @1:~-1,0
RMOVE €1:1,0
FOR Ni=1 TO S
FOR N2=1 ToO 23
RMOVE €1:0,-3.%
RDRAW @1:0.5,0
RMOVE @1:-0.5,0
NEXT NZ

RMOVE €1:0,-3.5
RMOVE @1:-1,0
RORAW @1:2,0
RMOVE @1:-1,0
NEXT N1
VIEWPORT 30,100,10,80
WINDOW Wi1,W2, W2 W4
PRINT €1,17:1.5,1.5

o n



2950
2960
2970
2980
2990
J000
3010
3030
2040
3050
3060
2070
3080
3020
3110
2120
3130
3140
3150
2160
3170

3200
310
3320
J3T0
3350
I340
270
JI320

3290
2400
2410
2440
[450
3420
[P0
220
3520
3540
JI5E0
3540
3570
3580
3590
3600
3&10
3620
&30

75.

FOR N=1 TQ R

IF A(X,N)I<O THEN 3000

IF A(Y.N)LO THEN 2000

MOVE @1:A(X,N),A(Y.N)

GOSUER B(N) OF 3030,3110,3210

NEXT N

GO TQ 3300

WINDQW ©,130,0,100

RMOVE @1:-0.7%,~-0,7%5

RDRAW €1:1.5,0

RDRAW €1:-0.75,1.%

RDRAW €1:-0,75,-1.5

WINDOW W1,WZ,W2.W4

RETURN

WINDOW 0,130,0,100

RMQVE @1:~-0.75,0

RIORAW €1:21.5,0

RMOVE €1:-0.75,0

RMOVE @1:0,0.75

RDRAW @1:0,-1.5

RMOVE @1:0,0.75

WINDOW W1,W2, W2, W4

RETURN

WINDOW 0,120,0,100

RMIVE @1:-0.75,-0.75%

RDRAW @1:1.5,0

RORAW @1:0,1.5

RDRAW €1:-1,5,0

RIRAW €1:0,-1.5

WINDOW W1.WZ>WZ,Wa

RETURN

PRINT "Would vou like a least-sauares best—fit
FRINT “the data points (tvpPe “ves” or "no?)?"s
INFUT G%

IF G$="no" THEN 4180 .
PRINT "[Oo vou want any samples eliminated from
PRINT "“=tvpPe “ves” ar “nn’?"s

INFUT I%

IF I$="no" THEN 3520

line drawn throuah"

calculations="

FPRINT "Turn on line printer— Tvpe 17 to continue's

* INFUT [

FOR N=1 TO R
PRINT @411N;"——————— X=
NEXT N

"$A(X.N)3" Y=

"$A(Y.N)

FRINT "How many samples do you want to eliminate?"s

INFUT 11

FOR N=1 TO I1

PRINT “Sample #7"3
INFUT IZ2

ALY, IZ)=A(Y, IZ)#-100000
NEXT N

A1=0

A2=0

R1=0

FOR N=1 TQ R

IF A(XsN)CO THEN 3610
IF ACY,N)<O THEN 3410
A1=A1+A(XsN)
AZ=A2+A(Y,N)

R1=R1+1%

NEXT N

Al=A1/R1

AZ=A2/R1



3440
3¢&70
3630
2670
3700
3710
I720
3730
731
3750
I780
3720
2800
jcicicly
23840
3850
3340
JIS70
3280

4050
A0LD
4070
4080
4030
4100
4130
4150
4152
4153
4155
41460
4170
4171
4120
4170

200
4210
4220
4220
4240
4250
4260
4270
4280
4290
4300
4310
4320
473320
43240
4350
42460

76.

B1=0

B2=0

FOR N=1 TO R

IF A(X>N)<O THEN 3720
IF A{Y.N)<O THEN 3730

Bi=E1+(A(X,N)-A1)*# (A(Y,N)-AZ)

E2=EK2+(A(X,N)-AL1)"~2
NEXT N

GOSUB 1390

B3=K1/B2

AG=AZ-E3I#AL
BA=AZ+E3+MZ
BS=A3+BZ%*M4

S1=0

FOR N=t TQ R

IF A(X.N)<O THEN J2%0
IF AC(Y.N)<O THEN 3290
B&=A3+B3#A (X, N)
S1=S1+(A(Y,N)-B&) "2
NEXT N
S2=50R(S1/(R1-2))
MOVE €1:MZ, R4

[DIRAW @1:M4, RS

C2=0

C4=0

CE=0

FOR N=1 TO R

IF A(X,N)<Q THEN 4070
IF A(Y.N)<O THEN 4070
CI=A(XN) /W2Z-A1 /W2
C2Z=A(Y.N) /WE-AZ/WE
C3=C2+C1#C2
C4=C4+C172

CS=CS+C2"2

NEXT N
Co=C2/S0R(C4%05)

FOR N=1 T R

IF A(X.N)>=2 THEN 41532
ACXaN)=A(X:N)/-100000
NEXT N

IF ACY,N)>-2 THEN 4170
ALY.NI=A(Y,N)/=100000
NEXT N

IF D$="stop" THEN 4410
REM Print svmbol ke
WINDOW 0, 150,0, 100
VIEWFORT 0, 150,0, 100
MOVE €1:120,10

RORAW @1:320,0

RORAW €1:0,1%

RDRAW €1:-30,0

RDRAW €1:0,-15

RMOVE @1:1Z2,18

PRINT €1,17:2.05,2.5%
PRINT @1:"KEY"

MOVE @1:121,20

RDRAW @1:2,0

RORAW €1:0,2

RDRAW @1:-2,0

RDRAW @1:0,-2

FRINT €1,17:1.2,2.5
RMOVE €1:7,0

PRINT @1:"ADE + Bas"



4370
4380
4390
4400
4410
4420
4430
4440
4450
44460
4470
4420
4490
4500
4310
4520
4530
4540
4550
4540
4570
4530
4590
4400
4510
44620
4430
4640
45660
4470
4420
44670
4700
4710
4740
4750
47L0
4770
4730

77.

MOVE @1:122,1¢4

RDRAW €1:0,2

RMOVE @€1:-~1,-1

RDRAW @1:2,0

RMOVE €1:5,-1

FRINT @1:"Nerhelinite"”

MOVE @1:122,12

RMOVE €1:-1,0

RIRAW €1:2,0

RIORAW €1:~1,2

RDRAW @1:-1,-2

RMOVE @1:7,0

FRINT @1:"Melilitite"

IF G$="no" THEN 4410

MOVE @1:115,.7

PRINT @1i: USING 4520:"Slopet",BZ

MOVE @1:115,5

PRINT @1i: USING 4590 "Y-intercept:",AZ
MOVE €1:115,3

PRINT @1: USING 4%520:"Std. error est.:",SZ
MQOVE @1:115,1

FRINT @1: USING 4400:"Corr. coef.:",Cé&
IMAGE 1é4a,4d.94d

IMAGE 16a.3d.Sd

PAGE

FPRINT "Want ancther plot?"s
INFUT F$

IF F$="no" THEN 4730

Y=H

FOR N=1 TO R
ACXL>NI=AIX.N) /DN
ALY .N)=A(Y,.N) /D2
A(DZ, NY=A(DOZ.N) /D14

NEXT N
PRINT "Want a different platting routine?";
INFUT H$ N

IF H$="ves" THEN 370
GO TO 560
ENL



78.

9. (CI1*X + C2*Y) / C3*Z vs. C4*W Subprogram #9

1002 REM -
1003 REM (ClaX + C2#Y)/C3#2 VS. Ca4#ld SUEBFPROGRAM #9 (of mro. tare)
1020 PRINT “"Which element for X—-axis?"$

10230 INPUT X

1040 PRINT “X-constant?"s

1050 INPUT D1

1040 PRINT "First numerator subelement for Y-axis?"$
1070 INPUT Y

1080 PRINT "“First numerator-constant?";

1090 INPUT D2

1091 PRINT "Second numerator subelement for Y-axis?"s
1092 INPUT DS

1093 PRINT "Second numerator—constant?"s

1094 INPUT Dé

1100 PRINT "Additional subelement for Y-axis (demominator)?"s
1110 INFUT D3

1120 PRINT "Denominator—-constant?"s

11230 INFUT D4

1131 PRINT "De vou want to eliminate samples from any rock eroup?"
1132 PRINT "Tvee “ves” or “no’"s

1123 INFUT Js

1134 IF J$="pno" THEN 1140

1135 PRINT "Grourl=melilitite, GrourZ=nephelinite, GroupiZ="AQ0B + Bas"
1134 PRINT "How many sroups do vou want to eliminate?"s
1137 INFUT U(4)

1138 FPRINT "Which eroup(s) do vou want to eliminate (use #):
1139 FOR N=1 T0 U(4)

1140 FRINT "#"3

1141 INPUT U(N)

1142 NEXT N

1160 FAGE

1170 FOR N=1 TO R

1180 A(4Z'N)=-1

1190 IF A(Y,N):I0 THEN 1250

1200 IF A(D3I,N)Y<O THEN 1250

1210 AN =A(XN)Y+D1

1220 A(Y,N)=A(Y,N)#DZ

1230 A(DZ,N)=A(DZ.N)*D4

1231 A(DS,N)=A(DS'N)*DA

1240 A(4Z,N)=(A(Y,N)+A(DS,N) ) /A(DI.N)

1250 NEXT N

1260 H=Y

1270 vY=42

1280 PAGE

1281 GOSUB 1390

1282 GO TO 1%510

1390 M2=9999999

1400 MA=0

1410 Mb=9999999

1420 M8=0

1430 FOR N=1 TO R

14231 IF B(N)=U(1) THEN 1440

1432 IF B(N)=U(2) THEN 1440

1432 IF B(N)Y=U(3) THEN 1440

1434 GO TO 1453

1440 IF A(X,N)<O THEN 1500

1450 IF A(Y.N)CO THEN 1500

1451 A(XLNI=A(X,N)#=-100000

1452 A(Y,N)=A(Y,N)#~-100000

1452 IF A(XaN)YLO THEN 1500

1454 IF A(Y,N)<O THEN 1500

1460 M2=M2 MIN A(X.N)

1470 M4=M4 MAX A(X,N)



1480
1490
1500
1501
1510
1520
1540
1550
15460
1570
1580
1590
14600
14610
1420
146320
14640
16460
1670
14680
14670
1700
1710
1720
1740
1750
1760
1770
1720
1790
1200
1810
1820
13320

=40
1250
1840
1270
1850
1890
1910
1920
1930
1950
19460
1970
19290
2000
2010
2020
2030
20480
2040
2070
2080
2090
2100
2110
2120
21320
2140
2150
21460

79.

M&=ME MIN ACYLN)
ME&=M2 MAX A(Y,N)

NEXT N

RETLUIRN -

PRINT "Minimum X-valuef"$M2Z3" Y5 "Maximum X-valuet"iM4
PRINT "Minimum Y-value:"sMés" "3 'Maximum Y-value? “3M
PRINT

PRINT

PRINT * WINDOW SETTINGS ____"

PRINT "Lowest X-value desired™"s

INFUT W1

PRINT “"Highest X-value desired™"s
INPUT W2

PRINT "Lowest Y-value desired?"s
INFUT W2

PRINT "Hishest Y-value desired?"s
INFUT W4

MOVE @1:20,10

RDRAW @1:70,0

RORAW @1:0,70

RORAW @1:-70,0

RDRAW @1:0,-70

Vi=(WZ-W1)/10

VE=(Wa-W3) /10

FAGE

FRINT "X axis headina:"

INPUT B%

FRINT "Y axis heading:"

INFLIT C¢$

PRINT "(twpe “staP” here if vou want to

FRINT "Title of araph:"
INFUT D¢

IF D$="ctorp" THEN 4130
L1=LEN(E%)

L2=LEN(C%)

L3I=LEN(D%) .
L4=2%-11

LS=35-L2

L&=25-L72

PRINT @1,17:2,3.5

MOVE @31:20,3

RMOVE @1:L4,0

PRINT e1:PRs

MOVE @1:20,8%

RMOVE @1:L4,0

PRINT @1:Ds

MOVE €1:20,10

RMOVE @1:0,LES

SET DEGREES

PRINT @1,25:%0

PRINT @1:C$

PRINT €1,25:0
WS=(WZ-W1) /%

PRINT @1,17:1.2,2.5
MOVE @1:29,7

FOR N=W1 TO W2 STEF WS
C$=5TR(N)

Z2=LEN(C$)-1

23=22/2

RMOVE @1:-23,0

PRINT @1:N

RMOVE @1:7232,0

RMOVE @1:14,0

re-start the prosram)"



2170
2190
2200
2210
2220
2230
2240
2250
2260
2270
2220
2210
2320
23320
2340
250
23460
2370
2380
2390
2400
2410
2420
2430
2440
2460
2470
24320
2470
2500
2510
25920
2530
2540
2550
2560
2570
2580
2600
2610
2620
2630
2640
2650
2LE0
2670
24620
2690
2700
2710
2720
2740
2750
2760
2770
2780
2790
2800
2210
2820
2820
2840
2850

NEXT N
We=(WA~-W3R) /S
Z1=2%

MOVE €1:21,9.5
FOR N=WZ TO W4 STEF
C$=STR(N)
Z2=LEN(CS)
RMOVE @1:-Z2,0
PRINT @1:N
RMOVE @1:22,14
NEXT N

MOVE €1:30,10
RDRAW €1:0,-1
RMOVE @1:0,1
FOR Ni=1 TO S
FOR N2=1 TO 2
RMOVE @1:2.5,0
RDRAW €1:0,0.5
RMOVE @1:0,-0.5
NEXT NZ

RMOVE @1:2.5,0
RMOGVE €1:0,-1
RDRAW @1:0,2
RMOVE €1:0,-1
NEXT N1

RORAW @1:1,0
RMOVE @1:-1,0
FOR Ni1=1 TO S
FOR NZ=1 TQO =
RMOVE @1:0,32.5
RORAW @€1:-0.%,0
RMIVE @1:0.5,0
NEXT NZ

RMOVE @1:0,3.%
RMIVE @€1:1,0
RORAW @1:-2,0
RMIVE @1:1,0
NEXT Ni

RDORAW @1:0,1
RMOVE @€1:0,-1
FOR Ni=1 TO S
FOR N2=1 TO 3
RMOVE @1:-3.5,0
RORAW @1:0,-0.5
RMOVE @1:0,0.5
NEXT Nz

RMOVE €1:-2.5,0
RMOVE @1:0,1
RDRAW €1:0,-2
RMIVE @1:0,1
NEXT N1

RORAW @1:-1,0
RMOVE @1:1,0
FOR N1=1 T 5
FOR N2=1 TQ 2
RMOVE @1:0,-3.5
RDRAW @1:0.5,0
RMOVE @1:-0.5,0
NEXT N2

RMOVE @1:0,-3.5
RMOVE @1:-1,0
RORAW @1:2,0
RMOVE @1:-1,0

80.

Wé



2860
2280
2890
2900
2950
2960
2970
2980
2990
3000
3010
20320
3040
2050
3060
3070
3080
2070
2110
2120
130
3140
3180
21LO
2170
3120
170
2210

2350
3340
3370

81.

NEXT Nt

VIEWFORT 30,100,10,80

WINDOW Wi.W2>W3,W4

PRINT €1,17:1.5,1.5

FOR N=1 TO R

IF A(X,N)<O THEN 000

IF A(Y,N)LO THEN 3000

MOVE @1:A(X.N)»A(Y:N)

GOSUERE B(N) OF 3030,2110,2210

NEXT N

GO TO 3200

WINDOW O, 130,0,100

RMQOVE €1:-0.75,-0.75

RORAW @1:1.5,0

RDRAW @1:-0,.75,1.5

RORAW @1:-0.75,-1.5%5

WINDCW Wi.WZ, W2, W4

RETLRN

WINDOW 0,1320,0,100

RMOVE @1:-0,.75,0

RIRAW €1:1.5,0

RMOVE €1:-0.75,0

RMOVE @1:0,0.75

RIOIRAW €1:0,-1.5

RMIVE €1:0,0.75%

WINDOW W1, W2 WE, W

RETLIRN

WINDDOW O, 1Z20,0, 100

RMOVE €1:-0.75,-0,.7%

RORAW @1:1.5,0

RORAW @1:0,1.5

RORAW @1:-1.5,0

ROIRAW €1:0,-1.5

WINDOW W1,W2, W2, Wa

RETURN .
FRINT "Would wvou like @ least-squares becst-fit line drawrn  throush”
FRINT "the data puints (tvepe “ves” or “no’)™";
INFUT G¢

IF G$="no" THEN 4170

PRINT "D vou want any samples eliminated from calculations-—"
PRINT “—tvpre “ves” or “no” 7"

INFUT 1%

IF Is="no" THEN 23S20

PRINT "Turn on Yine printer—— Tvyre 17 to continue"s
INFUT 0

% FOR N=1 Tt R
14 PRINT @41:iNs;"—~~————— X= "FACXsNYSY Y= "3ALY,.N)

NEXT N
PRINT "How manyv samPles do vou want te eliminate?®”s
INPUT It
FOR N=1 TO It
PRINT “Sample #7"3
INFUT I3
A(Y, IZ)=A(Y, I2)%=~100000
2490 NEXT N
IT20 A1=0
3530 AZ=0
3540 R1=0
2850 FOR N=1 TO K
360 IF A(X>NICO THEN 24610
3570 IF A(Y.N)<O THEN 3410
IS20 AL=A1+AR(X.N)
3590 AZ=AZ+A(Y,>N)



2600
IA10
REZ0
[0
ILAD
3670
IL30
JIEY0
2700
3710
3720
]730
3731
3750
3730
2720
[SOO
IBZ0
3840
2ES0

Lh

[Ax:

DL ROV FS L]

{000
4010
4020
4030
4040
4050
K040
4070
4020
4070
4100
4130
4131
4132
4125
413k
41327
412%
4170
4171
4120
4190

200
4210
4220
4230
4240
4250
4260
4270
4220
4290
4200
4210
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R1=R1+1

NEXT N

A1=A1/R1

AZ=AZ/R1

BR1=0

B2=0

FOR N=1 TO R

IF A(X,N)<0O THEN 3730

IF ACY.N)<LO THEN 37320
Bi1=R1+(A(X-N)~-A1)#(A(Y,.N)-AZ)
B2=BZ+(A(X-N)-A1)"2Z

NEXT N

GOSUB 1390

E3=K1 /B2

AZ=A2~R3#A1

RA=AZ+BI#MZ

BS=A3+RZ#M4

S1=0

FOR N=1 TO R

IF A(X-N)IO THEN =

IF A(Y,N)<O THEN
B&=AZ+BI#A(XN)
S1=%1+(A(Y-N)-RA)"Z
NEXT N
SZ=E80R(S51/(R1-2))
MOVE @1:MZ, R4

DRAW @1:M4,BS

Ca=0

C4=0

oS=0

FOR N=1 TO R

IF A(X-N)ZO THEN 4020
IF A(Y,N)<O THEN 4070
C1=A(X>N) ZW2~A1 /W2
C2=A(Y,.N) /W4-AZ/W4

[ -
c4 2
Co=C5+C2"2

NEXT N
Ce=Ca/SOR(C4%#CTE)

FOR N=1 TD R

IF A(XaN)>=2 THEN 4135
A(XaNI=A(X,N)/-100000
NEXT N

IF A(Y-N) -2 THEN 4132
ALY N)=ACY.N)/=100000
NEXT N

NEXT N

IF D$="stor" THEN 4410

REM PRINT PLOT SYMBOLS AND BEZT-FIT LINE STATISTICS

WINDOW 0, 150,0, 100
VIEWPORT Q. 150, 0,100
MOVE @1:120,10

RORAW @1:320,0

RORAW @1:0,15

RORAW @1:-30,0

RORAW @€1:0,-15

RMOVE @1:12,1&

PRINT €1,17:2.0%,2.%
PRINT @i:"KEY"

MIVE @1:121,20

RIOFRAW @1:2,0

RORAW @1:0,2



43220
4330
43240
4350
43460
4370
4330
4230
4400
4410
4420
44320
4440
4450
44L0
4470
4420
4420
4500
4510
4520
4530
4540
4550
4540
4570
4520
45320
8400
4410
4420
4430
4440
Q4460
4470
4420
4620
4700
4701
4710
4740
4750
4760
4770
4720

83.

RORAW @€1:-2,0

RORAW €1:0,-2

PRINT €1,17:1.2,2.5

RMOVE €1:7,0

FRINT @1:"ACOR + Bas"

MOVE e1:122,1¢4

RORAW @1:0,Z2

RMOVE e€1:-1,-1

RORAW @1:2,0

RMOVE e€1:5,-1

PRINT @1:"Nerhelinite"

MOVE @e1:122,12

RMOVE e€1:-1,0

RDORAW €1:2,0

RORAW €1:-1,2

RDRAW @1:-1,-2

RMOVE @1:7,0

PRINT @1:"Melilitite"

IF G$="no" THEN 4410

MOVE €1:115,7

FRINT @1: USING 4520t "SloPes " .RZ
MOVE @1:115,5

FRINT @1: LSING 4530:"Y—intercert:™,AZ
MOVE @e1:115,=

PRINT @i: USING 4%520:"5td. error est.:",S52
MOVE @e1:115,1

PRINT @1: USING 4400:"Corr. coef.i",C4
IMAGE 1éa,4d.9d

IMAGE 1éa,2d.Sd

FAGE

PRINT "Want ancther pPlat?"s
INFUT F$

IF Fé$="no" THEN 47320

Y=H

FOR N=1 TO R

A(X.NI=A(X,N) /D1 .
ACY,N)=A(Y,N) /D2

A(DZ, N)Y=A(DZ,N) /D4
A(DS,.N)=A(D%.N) /D&

NEXT N

FRINT "Want a different Plottine routine?"s
INPUT H$

IF H$="ves" THEN 270

GO TO 540

END
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10. Chondrite-normalized REE Plot (semi-log) Subprogram #10

1000 REM REE PLOT (semi-lc¢a) SUBFPROGRAM #10 (of prosram taere)
1010 WINDOW ©,130,0,100
1020 VIEWFORT 0,130,0,100
1030 MOVE €1:20,10
1040 RORAW €1:0,640
1050 RORAW €1:9¢4,0
1040 RDRAW @1:0,-60
1070 RDRAW @1:~97.5,0
1080 RMOVE @1:7.5,0
1090 FOR N=1 TO 1S
1100 RMOVE @1:0,1.5
1110 RDRAW @1:0,-3
1120 RMOVE €1:0,1.S
1130 RMOVE @1:14,0
1140 NEXT N

1150 MOVE @1:20,10
1140 FOR M=1 TO 3
1170 FOR N=1 TO 10
1120 S1=LGT(N)I*2Z0
1190 MOVE @1:20,10+(S1+(M-1)%#20)
1200 RMOVE @1:-0.5,0
1210 RORAW €1:1,0
1220 RMOVE @€1:-0.%,0
123230 NEXT N

1240 RMOVE €1:-1.5,0
1250 RDRAW @1:3,0
1260 RMOVE @1:-1.5,0
1270 NEXT M

1280 MIVE @1:14,79
1290 PRINT eg1:"1"
1200 MOVE @1:14,29
1310 PRINT @1:"10"
1220 MOVE @1:12,.22,4%
1230 PRINT @€1:"*100"
1340 MIVE @1:10,44,49
1350 PRINT @€1:"1000" -
13460 MOVE @1:2324.5,¢&
12370 FRINT @1:"La"
1320 MOVE @1:320.5,¢4
1370 PRINT @1:"Ce"
1400 MOVE @1:34.5,.4
1410 PRINT ei:"pPr"
1420 MOVE €1:42.5,¢4
14730 PRINT @1:2"Nd"
1440 MOVE €1:48.5,6
1450 PRINT @1i:"Fm"
1440 MOVE @1:54.5, 64
1470 PRINT e@1:"Sm"
1480 MOVE @1:40,5,4
1490 PRINT @€1i:"Eu"
1500 MOVE @1:44.5.6
1510 PRINT @1:"Gd"
1520 MOVE €1:72.5.6
1520 PRINT @1:"Th"
1540 MOVE @1:78.%,4
1550 PRINT @i:"Drv"
1S40 MOVE @1:84.5.4
1570 PRINT @1:"Ho"
1520 MOVE €1:90.5,64
1590 PRINT @1:“Er"
1600 MOVE @1:94.5,64
1410 PRINT €1:"Tm"
1620 MOVE @1:102.5,6
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1630 PRINT el1:"Yb"

1640 MOVE @1:108.5,6

1650 PRINT €1:"Lu"

14655 PAGE

16460 WINDQW 0,96,0,3

1670 VIEWFORT 20,116,10,70
1620 DIM D(8)

1690 MOVE €1:0,0

1700 PRINT

1710 PRINT

1720 PRINT "Sample number (1 throush "3R:")":
1730 INPUT R1

1735 IF A(26,R1)<0 THEN 1810

1740 PRINT

1750 PRINT "Which pPlot symbol: i=triansle, 2=square, 3I=cross"”
1760 PRINT * 4=diamond, S=inverted triansle"s
1770 INPUT RZ

17380 PRINT

1800 GO TO 1830 .
1210 PRINT "No¢ REE data available for this samele. Fick anaother one'
1820 GO TG 1640

1230 REM Di=La, DZ=Ce, DZ=Nd, [4=Sm, [0S=Eu, D&=Th, D7=Yb, D=Ly
1840 D1=LGT(A(Z6.R1)/70.32)

1850 D2=LGT(A(27.R1)/70.88)

13560 DE=LGT(A(ZZ,R1)/0.6)

1270 D4=LGT(A(29,R1)/0.121)

1230 DS=LGT(A(30.R1)/0.069)

1890 D&=LGT(A(31.,R1)/0.047)

1900 D7=LGT(A(IZ,.R1)/0.2)

1910 DE=LGT(A(Z3,R1)/70.034)

1920 REM Plots follow

1930 MOVE @1:4.01

1940 GOSUER RZ OF 2940, 2040, 2150, 2250, 23260

1950 MOVE @€1:6,01

1940 DRAW €1:12,02

1970 GOSUB RZ OF 2740, 3040, 2150, 3230,3340

1920 MOVE €1:1Z2,D2

1990 DRAW @1:24,D3

2000 GOSUE RZ OF 2940, 3040, 3150, 3250, 3240

2010 MOVE €1:24,D3

2020 DRAW @1:36,D4

2030 GOZUB RZ QF 2940, 3040, 3150, 3250, 2360

2040 MOVE €1:36,D4

2050 DRAW @1:42,05

2060 GOSUE R2 OF 2940, 3040, 3150, 3250, 3360

2070 MOVE @€1:42,05

2080 DRAW @1:54,¢

2090 GOSUB R2 OF 2940, 32040, 3150, 3250, 3360

2100 MOVE @1:54,0¢

2110 DRAW @1:84,D7

2120 GOSUB Rz OF 2940, 3040, 3150, 3250, 3340

Z130 MQVE el1:84,07

2140 [IRAW €1:90,0%

2150 GOSUR RZ OF 2940, 3040, 3150, 3290, 3340

2160 MOVE €1:90,D8

2170 PRINT

2120 PRINT "Do vou want ancther samrle plotted™"s
2170 INFUT Bs$

2200 IF B$="ves"” THEN Z220

2210 GO TO 2940

2220 PRINT

2230 PRINT "Do vou want ancther sraprh printed™"s
2240 INFUT AS



2245
2250
2260
2270
2220
2290
2300
2310
2320
2330
2340
2350
23460
22370
2380
2390
2400
2410
2420
24320
2440
2450
24460
2470
2471
2420
2451
2470
2500
2510
2520
2530
2540
2950
2540
2570
2530
2520
2600
2610
2620
2630
2640
2650
26460
2670
2680
2690
2710
2720
2730
2740
2750
2760
2770
2780
2720
2200
2810
2820
28320
2840
2850
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PRINT "Triangles represent which sample #7"3

PRINT "Diamonds represent which

rerresent which sameple #7"%

represent which sample #?7"3

trianales rerresent which

PAGE

IF A$="no" THEN 1700
INFUT J$

PRINT "Sauares

INPUT E$

PRINT "Crosses

INFLUT F$

INPUT G$

PRINT "Invert.

INPUT H$

FRINT "Title of grarh?"

INPUT D[

WINDOW 0,150,0,

100

VIEWFPORT 0,150,0,100
FRINT @€1.17:2,3.5

L1=LEN(D$)
L2=43-L1

MOVE @1:20,30
RMOVE @1:L2.0
FRINT ei:Ds
MOVE @1:10,25
SET DEGREES
PRINT @1,2%:%0

PRINT @1:"Rock/Chondrites”

PRINT €1,25:0

PRINT €1,17:1.25,2.5

ROTATE O

MOVE @1:120,10
RDORAW @1:320,0
RORAW @1:0, =0
RORAW @1:-30,0
RIRAW €1:0,-30
MOVE @1:12%,327
RORAW @1:2,0
RDRAW @1:-1,2
RDRAW @1:-1,-2
MOVE e1:1320,327
PRINT ei:. ¢
MOVE e1:12&,3Z2
RORAW @1:2,0
RDORAW @1:0,2
RDRAW @1:-2,0
RORAW @1:0,-2
MOVE @1:130,32
PRINT @1:E$
MOVE @1:124,26
RORAW @1:0,2
RMOVE @1:-1,-1
RORAW @1:2,0
MOVE @1:130,2¢
PRINT @1:Fs%
MOVE @1:124,21
RORAW @1:1,1
RORAW @12:-1,1
RDRAW @1:-1,-1
RDRAW @1:1,-1
MOVE @1:130,21
PRINT @1:G$
MOVE @1:124,1¢
RDRAW @1:1,2
RDRAW €1:-2,0

sample #7"3

samele #72"3



2840
2870
2880
2890
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990
3000
3010
3020
0320
3040
2050
040
2070
3080
3020
3100
3110
3120
31320
3140
3150
31460
23170
3180
3170
3200
3210
3220
3230
3240
325

3260
3270
3280
3290
3200
3310
3320
33320
3240
3350
3340
3370
J280
33%0
3400
3410
3420
2430
2440
3450
3460
3470

RDRAW
MOVE @
PRINT
PRINT
PRINT
INFUT
GO TO
GO TO
REM
WINDOW
VIEWFPQO
RMOVE
RDRAW

87.

e1:t,-~-2
13130, 16
@1:HS

"Chanse maprer in X-Y plotter—— Hit return to continue"s
A%

1010

3460

Subroutine to Ploat triansles

0,130,0,100

RT 20,1146,10,70
e1:-1,-1
@1: 2,0

RDRAW €1:-1,2

RDRAW
WINDOW
VIEWFQO
RETURN
REM
WINDOW
VIEWFO
RMOVE
RDRAW
RIORAW
RODRAW
RORAW
WINDCW
VIEWFO
RETURN
REM
WINDQW
VIEWFQI
RMQVE
RORAW
RMOVE
RIORAW
WINDOW
VIEWFQ!
RETURN
REM
WINDOW
VIEWPQO
RMOVE
RDRAW
RDRAW
RIRAW
RDRAW
WINDQW
VIEWFO
RETURN
REM
WINDOW
VIEWPO

613—1,—2
0:,96,0,3
RT 20,116,10,70

Subroutine to plot sauares
0,130,0,100

RT 20,116510,70

e1="lv"l

@1:2,0

@1:0,2

e1:-2,0

e1:0,-2

0,%8,0,3

RT 20,116,10,70

Subroutine to Plot crosses
0,130,0,100

RT 20,116£,10,70

@1:0,-1

@1:0,2

e1:-1,~1

e1:2,0 .
0'96’0,3

RT 20,116,10,70

Subroutine to plat diamonds
0,120.,0,100

RT 20,116,10,.70

@1:0,-1

e1:1,1

@1:-1,1

elz"!v"l

e1:1,-1
0,96,0,3

RT 20, 116,10,70

Subroutine to plot inverted triansles

0,130,0,100
RT 20,116,10,70

RMCOVE @1:0,-1

RDRAW
RORAW
RDRAW
WINDOW
VIEWFO
RETURN
PRINT
END

e1:1,2

e1:-2,0
@1:1,-2
0,96,0,3

RT 20,114,10,70

"DONE!' ' "
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11. Average and standard deviation Subprogram #11

1000
1010
1020
1030
1040
1050
1040
1070
1080
1090
1100
1110
1120
1130
1140
1150
11460
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
14380
1490
1500
1510
1520
1530
1540
1550
15460
1570
1520
1590
14600
1610
14620

REM AVERAGE AND STAND. DEV. SUBPROGRAM #11 (of eroeram tare)

REM This proeram returns averase and st. dev. on chemical
REM whole-rock data.
PRINT

PRINT "Turn on line printer—— hit return to continue prcoesram"s
INFUT AS

PRINT "Numerator™s

INPUIT X1

PRINT "Numeratocr—-constant"s

INFUT X2

PRINT

PRINT "Dencminator's

INPUT X3

PRINT "Denominator—-constant";

INPUT X4

PRINT

PRINT "Eauation:"j

INPUT Ds

Y=42

FOR M=1 TO 4

FOR N=1 TO 41

A(Y,N)=~1

IF A(X1.N)<O THEN 1250

IF A(X3,N)<0O THEN 1250

ALY NI=A(X1,NI#XZ/(A(X3,N)#*X4)

NEXT N

AZ=0

R1=0

FOR N=1 TO R

IF M=2 THEN 1330

IF M=3 THEN 1360

IF M=4 THEN 13%0

GO TO 1420

IF B(N)=E THEN 1420
A(Y>N)=-1

GO TO 1420

IF BE(N)=2 THEN 1420
A(Y,N)=~-1

G0 TO 1420

IF B(N)=1 THEN 1420
IF B(N)=2 THEN 1420
A(Y.N)=-1

IF A(Y:N)<0O THEN 1450
A2=A2+A(Y,N)
Ri=R1+1

NEXT N

IF Az=0 THEN 1430
GO TO 1500

B3=0

GO TO 1590

A2=A2/R1

B1=0

B2=0

FOR N=1 TO K

IF A(YsN)<O THEN 1560
B1=B1+(A(Y,N)-AZ)"2
NEXT N
B2=ER1#(1/(R1~-1))
B3=SGR(ER2)

PRINT @41:

PRINT @41:

PRINT @41:"HONOLULU SERIES LAVAS"
IF M=1 THEN 1440



14630
1640
14650
1660
1670
14680
1620
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1820
1290
1900
1910

89.

IF M=2 THEN 1680

IF M=3 THEN 1700

IF M=4 THEN 1720

PRINT @€41:"A1]1 samples™

GO TO 1730

PRINT @41:"Alkali basalts onlvy"
GO TO 1730

PRINT @41:"Nephelinites onlvy"
GO TO 1730

PRINT @41:"“Nerhelinites and melilitites onlvy"
PRINT €41:D%

PRINT @41:" Averase="3A2
PRINT @41:" St. dev.="3B3
PRINT @41:

NEXT M

PRINT €41:" "

PRINT @41:

PRINT

PRINT “Do vyou want another calculation (tyee ves or no)?"3
INPUT F$

IF F$="no" THEN 1850

GO TO 560

PRINT "Dio vou want a different Plot (tvepe ves or no)?";
INPUT HS$

IF H$="rno" THEN 1900

PAGE

Go TO 370

PRINT “DONE'!'!'____"
END
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12. C1*X vs. C2*Y vs. C3*Z (Ternary plot) Subprogram #12

1003
1010
1020
1030
1035
1036
1040
1044
1045
1050
1070
1075
1076
1080
1090
1095
1100
1110
1115
1116
1120
1120
1140
1151

1152
1153
1154
1155
1156
1157
1158
1159
1160
1161

1162
1165
1170
1180
1150
1200
1210
1220
1230
1250
1790
1800
1810
1820
1850
1880
1900
1501

1902
1910
1920
1930
1940
1950
1960
1970
1980
1990
2000

REM Ci1#X VS, C2#Y VS. C3#Z (TERNARY PLOT) SUBPROGRAM #12
PRINT “YOU WILL CHOOSE THREE ELEMENTS TO BE PLOTTED:"
PRINT “Which element for left-corner?"$

INPUT X

PRINT "Element name?"s

INPUT AS

PRINT “Constant?"s

INPUT D1

PRINT

PRINT “"Which element for risht-corner?";

INPUT Y )

PRINT “Element name?"s

INPUT Bs

PRINT “Constant?"s

INPUT D2

PRINT

PRINT “"Which element for tom—corner?"s

INPUT D3

PRINT "Element name?"s

INPUT Cs

PRINT "“Constant?"s

INPUT D4

PRINT

PRINT "Do vou want to eliminate samples from any rock sroup?"
PRINT “Tvyme “ves” or “no’";

INPUT Js

IF J$="no" THEN 11645

PRINT “Grourl=melilitite. Groums2=nerhelinite. Grous3="A0B + Bas.
PRINT "How many ®roups do vou want to eliminate?"s

INPUT U(4)

PRINTY "Which eroupr(s) do vou want to eliminate (use #)3"
FOR N=1 TO U(4)

PRINT “#"; )
INPUT U(N)

NEXT N .
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FOR N=1 TCQ R

IF A(X.N)<O THEN 1250
IF A(Y.N)<O THEN 1250
IF A(D3.N)<O THEN 1250
A(X N)=A(X,N)=#D1
A(Y,N)=A(Y,N)*D2
A(D3.N)=A(D3.N)*Da

NEXT N

PRINT “(trme “stor’ here if vyou want to re-start the prosram)”
PRINY “Title of srarh:®
INPUT Ds

IF Ds="gtop" THEN 4131
L3=LEN(Ds)

Lé6=35-L3

WINDOW 0,100,0,100

1=}

I2m~1

VIEWPORT 5.,95.0689,5,95,0689
SETY DEGREES

MOVE €1:0,0

DRAW €1:100,0

DRAW €1:50,86.60254
DRAW €1:0,0

FOR Mi=1 70 3

FOR M2=10 70 90 STEP 10
RDRAW €1:10,0

RDRAW €1:0,21



2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
21460
2170
2180
2190
2200
2210
2211
2220
2230
2240
2900
2950
2952
295%
2960
2970
2971
2972
2973
2974
2975
297¢&
2977
297&
2979
2980
2981
2990
000
3010
3030
3040
3050
3060
3070
3090
3110
3120
3130
2140
3150
21460
3170
3190
3210
3220
3230
3240

91.

RMOVE €1:0,22

NEXT M2

IF M1>t THEN 2090
RMOVE @1:-90,0

ROTATE 60

21=-1

22=1

GO TO 2110

RMOVE @1:10,0

ROTATE -60

NEXT Mi

ROTATE =60

VIEWPORT 0,100,0,100
PRINT @1,17:1.5,3
MOVE €e1:2,1

PRINT @1:As$

MOVE @1:94,1

PRINT @1:R%

MOVE €1:49,8%

PRINT @1i:C$%

MOVE e1:0.4.,97

PRINT €1,17:3,4.5
PRINT @1:D$

VIEWFORT 5,95.068%,5,95. 04689
ROTATE ©

PRINT €1,17:1.5,1.5
FOR N=1 TC R

MOVE €1:0,0

IF A(DZTLN)<O THEN 2000
IF A(XaN)<O THEN 32000
IF A(Y,N)XO THEN 3000
S1=A(X:N)

SZ=A(Y.N)

S3=A(D3,N)
S4=51452483
S55=51/54%100
S46=82/84#100
S§7=53/54%100

RMOVE €1:86,0

ROTATE &0

RMOVE @1:57,0

ROTATE ©

GOSUB B(N) OF 3030,3110,3210
NEXT N

GG TO 2300

REM Triansle subroutine
RMGVE @1:-0.75,-0.75%
RDRAW @1:1.5,0

RDORAW @1:-0.75,1.5
RDRAW @1:-0.75,-1.5
RETURN

REM Cross subroutine
RMOVE €1:-0.75,0
RIORAW @1:1.5,0

RMOVE €1:-0.75,0
RMOVE @1:0,0.75

RDRAW @1:0,-1.5

RMOVE €1:0,0.75
RETURN

REM Sauare subroutine
RMOVE €1:-0.75,~0.75
RIRAW @1:1.5,0

RDRAW @1:0,1.5



2250
3260
2220
IR0O0
4130
4131
4132
4133
41460
4141
4162
4170
4120
4120
4200
4210
4220
42320
4240
4250
4260
4270
4280
4270
4200
43210

220
4330
4340
4350
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RDRAW €1:-1.5,0
RDRAW €1:0,-1.S

RETURN
REM Print symbol key and restore variables
FOR N={ TO R

IF A(X.N)>-2 THEN 4170
IF A(Y,N)>-2 THEN 4170
IF A(D3,NI>-2 THEN 4170
A(XaNI=A(X,N)/=1000000
ALY, N)=A(Y,N)/-1000000
A(D2,N)=A(DZ.N)/=1000000
NEXT N

IF D$="stop" THEN 4410
WINDOW 0, 150,0,100
VIEWPORT 0,150,0,100
MOVE @1:120,10

RDRAW @1:30,0

RDRAW @1:0,15

RORAW @1:~20,0

RORAW @1:0,-15

RMOVE e1:12,1&

PRINT @1,17:2.05,2.%
PRINT @1:"Kev"

MOVE @1:121,20
RDRAW @1:2,0

RDRAW @1:0,2

RDRAW @1:-2,0
RORAW @1:0,-2

FRINT @€1,17:1.2,2.5
RMOVE @1:4,0

PRINT @1:"AOE + Ras"
MOVE ei:i1z22,14

20 RDRAW @1:0,2

4720

RMOVE @1:~-1,-1

RORAW @1:2,0

RMOVE @1:%5,~-1 N
FRINT @1:"Neprhelinite”

MOVE @1:122,12

RMOVE @€1:-1,0

RDRAW €1:2,0

0 RDRAW @1:-1,2

RDORAW €1:~1,-2

RMOVE @1:4,0

PRINT @1:"Melilitite"

FAGE

FRINT "Want ancther Plot?"s
INFUT F¢

IF F$="no" THEN 4780

FOR N=1 TO R

IF A(X,N){0O THEN 4710

2 IF ACY,N)<O THEN 4710

IF A(DZ,N)<{O0 THEN 4710

A(X>SNI=A(X,N)/D1

A(YsNI=A(Y,N)/DZ

A(DE, N)=A(DOZ,N) /D4

NEXT N

PRINT "Want a different plottine routine?"s
INFUT Hs$

IF H$="ves" THEN 370

GO TO S60

END

to orieinal values



